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i
ADMINISTRATOR'S PREFACE

Over the past 20 years, the citizens of the United States have made a significant, enduring
commitment to protecting the environment. This new report, Environmental Investments: The Cost
of a Clean Environment, for thefirst time shows the full extent of this commitment—amounting to
an investment of $115 billion ayear in current dollars to protect and restore our nation's air, water,
and land. Thisisjust over two percent of our Gross National Product. EPA's report looks in some
detail at what our country has spent, what we are spending, and what we are projected to spend on
al types of pollution controls.

Of course, the country has received considerable value for these investments, and EPA has
underway additional work to compile these benefits.

In the current report, a handful of points stand out:

e Firgt, spending on environmental problemsisrising significantly with obvious consequences
for the expenditures of governments at all levels and of industry. Moreover, if the upward
trend continues into the next century, thisincreased spending could affect U.S. competitive-
ness in world markets.

® Second, besides the level of spending, the allocation of resourcesis changing. The share
of costs devoted to land protection is projected to rise relative to that for air and water
protection over the next decade.

e Third, the costs of pollution control are rising at a time when unmet environmental needs
are dill quitelarge. The American people are asking for more in the way of environmental
improvements and making clear politically they will not tolerate backsliding. Nor do | want
to seerollbacks of hard won environmental progress. But particularly in today's economy,
| am concerned about the price tag of meeting growing environmental demands.

Thus, one of my priorities at EPA is ensuring that resources devoted to achieving the nation's
environmental goals are used as efficiently and effectively as possible. All EPA programs are
consdering the most cost-effective ways to meet the Agency's mandate consistent with our statutory
responsibilities. Yet | have concluded we must redouble our efforts to find and apply more cost-
effective approaches, to engage in negotiations and voluntary agreements to cut pollution, to foster
breakthroughs in cleanup technologies, and to explore new ways to finance environmental
improvements.

One promising approach to making environmental protection more efficient isto craft incentives
that harness the marketplace on behalf of the environment. Using a combination of incentives and
vigorous enforcement of existing laws, we can engage the marketplace to deal effectively with the
subtle and complex environmenta problems of the 1990s. These are often caused by small, widely
scattered sources not aways amenable to federal regulation—problems like municipal and
hazardous wastes, toxic substances in the air and water, contamination of ground and surface waters
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from agricultural and urban runoff, and global atmospheric changes—to name some current
problems with which the Agency is grappling.

A good example of this approach is the system of economic incentives proposed by President
Bush to curb acid rain, which were passed by the 101st Congress in the new Clean Air Act
Amendments of 1990. Under this system, electric utilities will be given a limited number of
marketable permits designed to reduce their sulfur dioxide emissions by about half. EPA will
monitor emissions to ensure that they do not exceed the allotted levels. If a company finds that
cleanup costs are high at one plant and that purchasing additional allowances would be less
expengive, it will be able to buy allowances from other utilities. On the other hand, a company may
cut emissons so far that it will be able to sl its extra allowances or bank them to provide for future
growth. And the plant will be able to pursue the least expensive methods of pollution
control—energy conservation, different fuels, new technology—provided only that it achieves the
pollution reductions the law requires. Setting the goals nationally while providing to plant and
business managers, who know their operations best, the flexibility to choose the methods that work
for them will achieve air quality goals at the lowest possible cost, by our estimates at perhaps one-
fifth less than the cost of more traditional command and control approaches. Like other economic
incentives, this emission trading system also has the advantage of promoting innovation in pollution
prevention.

As part of my emphasis at EPA on economically smart approaches to environmental protection,
| am increasing the use of economic analysis, strategic planning, and research. They will be used
to ensure that the resources devoted to pollution control are directed towards environmental goals
where the greatest reductions in environmental risks can be achieved. Inthisregard, EPA isinthe
process of using the data base developed in this report to see where our spending can be better
aligned with the most serious environmental risks. We believe, for instance, that some of the
environmental problems that will see the greatest expected increase in costs during the decade, as
reported here, are also areas where as yet uncontrolled environmental risks may be less than
originaly thought. In many cases, there is no discretion under the law as to what EPA must do, and
we will carry out these responsibilities as fully and vigorously as we can. In other cases, EPA
proposes through its strategic planning process and review of future regulations to direct resources,
where discretion is allowed, to the highest priority environmental risks.

In sum, our challenge over the next decade is to reconcile the expectations of the American
people for greater environmental protection with our country's aspirations for growth. We need to
deliver in the most cost-effective manner the continued public health benefits of pollution control
and assure that the natural systems that sustain all human activities, including economic activities,
continue to provide for generations to come.

William K. Relilly
Administrator
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EXECUTIVE SUMMARY

Thisreport is being transmitted to Congress in response to Section 312(a) of the Clean Air Act
and Section 516(b) of the Clean Water Act. Unlike previous such reports, however, it goes beyond
the requirements of these sections, by presenting a broader picture of environmental pollution
control expenditures reflecting the Environmental Protection Agency's broad mandate.

SUMMARY OF COSTS
The Report concludes that total annualized costs for all pollution control activities in the United

States at seven percent interest have increased and are projected to increase as follows (figures for
year 2000 are provided for both present and full implementation scenarios):

2000
Total Annualized Costs 1972 1987 1990 Present | Full
In billions of 1986 dolTars 20 | 35 100 148 T 160
In billions of estimated 1990 dollars 30 98 115 171 185
As Percent of GNP 0.9 19 2.1 2.6 2.8

The present implementation option assumes that present levels of implementation of existing pro-
grams remain the same as in 1987. The full implementation option assumes that the investments
needed to bring about nationwide attainment of the national ambient air quality standard for ozone
and the fishable/swimmable goals of the Clean Water Act by the year 2000. The comparison with
Gross Nationd Product isintended to provide aframe of reference to allow the reader to judge the
relative importance of environmental costs to awell-known aggregate measure of economic activity.

Although total annualized costs are increasing, they are increasing at a decreasing rate. The
yearly rate of increase in total annualized costs decreased from 14 percent between 1972 and 1973
to Six to eight percent in the mid-1980s and is projected to fall further to about three percent in the
late 1990s (assuming full implementation).

The Report also provides estimates of those pollution control costs that are Federally-mandated
as follows (assuming full implementation):

Federally-Mandated Annualized Costs 1972 | 1987 | 1990 | 2000

[ Tn billions of 1986 dollars I8 67 8I] 137
In billions of 1990 dollars 21 77 93 158
As Percent of GNP 0.9 1.9 2.1 2.4
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Pollution control capital investment is estimated as follows (figures for year 2000 are provided for
both present and full implementation scenarios):

2000
Pollution Control Capital |nvestment 1972 1987 1990 | Present | Full
Inbillions of 1986 dollars 20 | 30 41 30 39
In billions of 1990 dollars 23 35 47 35 45
As Percent of Total Capital Investment 2.5 2.3 2.8 17 19

In general, pollution control capital investment as a percentage of total capital investment, which
is an important measure of the impact of pollution control costs on U.S. capital markets, reached
ahigh in the mid-1970s at about 3.4 percent and has been trending irregularly downward since then.
It isimportant to mention, however, that the year 2000 capital costs may be underestimated because
when the data were unclear, future costs for new regulations were assigned to operating rather than
capital costs.

In generd, this report presents data on environmental pollution control costs during the period
1972-1987, projects these costs for each subsequent year to the year 2000 under a number of
assumptions, and breaks them down in a variety of ways. These ways include differentiating
between capital, operating, and annualized costs, as well as the medium where the pollution is con-
trolled, the sector (e.g., public, private) from which the control is funded, new versus existing
regulations, whether the control is primarily aresult of a Federal mandate or the result of local
initiative, and to the extent permitted by the data, by pollutant controlled.

The historical data are largely based on surveys of actua spending as conducted primarily by
the Department of Commerce. Projections are based on simple extrapolations of spending trends
as well as EPA estimates of the cost of newly implemented and proposed regulations. The
Adminigtration’'s January 1990 Clean Air Act reauthorization proposal was the basis for projections
of future air pollution control costs.

COST COMPARISONS
The report draws five conclusions concerning cost comparisons made with the data presented:
® There is expected to be a maor reallocation of the percentage of pollution control
expenditures to each media over the next decade from air and particularly water pollution
control to land pollution control. This is a result of the magjor land pollution control

legislation passed by Congress beginning in the mid-1970s and greatly expanded in the
1980s. Specifically, the media shares were or are projected to be:
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Executive Summary Vii

M edia Shares of Pollution Control Expenditures (percent of total) 1987 1997

Air and Radiation Costs 28.9 27.1
Water Costs 42.9 35.7
Land Costs 26.0 339
Chemical Control Costs 1.2 1.9
Multi-media Costs 1.1 15

® Although increasing, nationa environmental pollution control expenditures remain less than
half those for clothing and shoes, one-third those for national defense, one-third those for
medical care, one-fifth those for housing, and one-sixth those for food.

® The non-EPA Federal share of total annualized pollution costs is projected to increase by
more than 140 percent between 1987 and 2000, primarily as aresult of the cost of military
and nuclear waste clean-up. All other shares, particularly the private sector, are expected
to fal somewhat. Even though the EPA shareis projected to fall somewhat, the net effect
isthat the Federal share as awhole is projected to increase over this period while the state
and local government share would decrease slightly.

e Although the percentage share of the burden on local government is expected to fall sightly
change relative to that of other economic sectors, there is expected to be a significant
increase in the real costs of pollution control on this sector; the result will be an increased
burden on the taxpayers and rate payers, which may be burdensome for some smaller
communities, unless mitigating measures are undertaken.

e National expenditures on environmental pollution control have been somewhat higher than
in many Western European nations as a percentage of gross domestic product.

ENVIRONMENTAL RESULTS

The report a'so summarizes the available evidence concerning changes in ambient pollution
levels and emissions, the “result” of the pollution control expenditures detailed in other sections of
the report. Anidea comparison of the costs and benefits of pollution control would require that
these benefits be identified, quantified, and monetized. This is an extremely difficult and data
intensive task and is not attempted in this report.

Instead, the report relies on historical data on estimated air and water pollutant emissions and
ambient pollution levels, and information on the production and regulation of hazardous waste and
toxic substances to provide an indication of environmental quality levels over time. While this
provides some indication of changing environmental quality levels, it does not adequately show the
degree of environmental protection afforded by cumulative pollution control efforts. In the absence
of controls, increasing population and levels of economic activity would have resulted in steadily
decreasing environmental qudity over time. In order to show environmental quality improvements
resulting from pollution controls adequately, one would need to compare current levels of
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environmental quaity indicators with estimated levels that would have prevailed in the absence of
cumulative pollution control efforts. Except in the case of the criteria air pollutants emissions, such
comparisons are precluded by the absence of data.

There are data, however, showing that there has been a substantial decrease in emissions of

Environmental Investments

major air pollutants since 1970 compared to what they would have been without controls:

ACTUAL EMISSIONS AS A PERCENTAGE OF ESTIMATED EMISSIONS USING 1970

LEVELS OF CONTROL
Particulate | Sulfur Nitrogen | Volatile Organic Carbon
Y ear Matter Dioxide Oxides Compounds Monoxide Lead
1984 33 71 82 60 56 19
1988 30 58 72 58 43 3

There has also been a substantial actual decrease in industrial and municipal discharges of total
suspended solids into water and some improvement in biochemical oxygen demand over the same

period.
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1. INTRODUCTION

Sincethe early 1970s, the U.S. Environmental Protection Agency (EPA) has helped carry out the
national mandate to restore and protect our environmental resources. It has proven to be a massive
undertaking. The Federal government, states and localities, and the private sector have all
participated in this effort and expended considerable resources to implement and comply with
environmental programs.

This report presents estimates of historical pollution control expenditures and projected future
costs for each public sector and the private sector. The time period covered includes the years
1972-2000. Estimates of capital costs, operation and maintenance costs, and total annualized costs
are presented for five categories of environmental media. The report also uses the estimates to
provide some comparisons of U.S. pollution control costs with those of several Western European
nations, and to raise certain issues concerning costs that appear likely to prove important over the next
severa years.

In addition, the report presents some historical data on pollutant emissions and ambient pollution
levels—the“output” of pollution control expenditures. These dataareindicators of the level of envir-
onmental quality over timethat are not readily comparable to the monetary cost estimates presented
in this report. Reduced pollutant emissions and improved ambient environmental quality have
resulted in substantial and valuable national benefits in the form of improved human health, recrea-
tional opportunities, visibility, and general environment integrity, among others. An ideal
comparison of the costs and benefits of pollution control would require that these benefits be
identified, quantified, and monetized. Thisis a much more difficult task than showing historical
trends in pollution loadings and ambient pollution levels and is beyond the scope of this report.
Ongoing EPA research focuses on estimating and monetizing the quantifiable benefits of aggregate
pollution control efforts; the results of this research will be reported in future publications in this
series.

Theremainder of this chapter discusses the nature and scope of the cost estimates, the categories
of costs considered, and conventions used throughout the analysis. Chapter 2 examines briefly the
data sources used. The cost estimates are presented by mediain Chapters 3 through 7. Total costs
are presented in Chapter 8 long with adiscussion of major sources of uncertainty in these estimates.
Conclusions and data on environmental quality trends are presented in Chapters 9 and 10,
respectively. More detailed documentation for the cost estimates and data sources are provided in
the Appendices A-J.

1.1. DEFINITION OF COSTS CONSIDERED
1.1.1. Scope of Costs
The Clean Air and Water Acts require the Administrator of the EPA to periodically collect and

report to Congress estimates of the national coststo all sectors—both public and private—of carrying
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1-2 Environmental Investments

out the respective Acts.* This report presents cost estimates that fulfill these requirements. The report
goes beyond the scope of these statutory directives, however, to provide cost estimates for al EPA
programs pursuant to each of the major Federal environmental pollution control statutes. This
provides a picture of the total direct costs of al Federal pollution control efforts, and permits cost
comparisons across environmental media and major EPA program aress.

In addition, this report includes the costs of state, local, and private pollution control programs
that are closely related to areas for which EPA currently has responsibility and are being pursued for
the same purposes—ypol lution control and improved environmental quality. The most significant of
these added costs are for local government and private sector trash collection and disposal. Federal
legidation in the solid waste area is concerned primarily with the regulation of solid waste disposal
fecilities. Yet, local governments and private entities are involved with the full range of solid waste
activities, including collection, handling, storage, treatment, and final disposal. Though only a
relatively small portion of the total costs for these activities are incurred as a result of Federal
legidation, al solid waste costs are included in thisreport. Thisis done on the grounds that all such
expenditures contribute to pollution control and improved environmental quality.

This definition of costs excludes those associated with activities not directly related to pollution
control. The costs of Federal environmental programs that are not pollution control programs, such
as wildlife conservation and land management, are not included. In addition, the costs of non-
pollution control aspects of programs that do involve pollution control are excluded. The cost of
supplying drinking water, for example, is not considered an environmental cost in this report since
the provision of drinking water (laying pipes and pumping water) does not contribute to pollution
control. Only the costs of improving drinking water quality are included in this report. Another
example of costs excluded are those associated with the treatment of incoming water used in
manufacturing processes. In this case, water istreated not to improve environment quality, but rather
to make it better suited to production requirements.

1.1.2. Nature of Costs

The costs presented in this report represent estimates of direct regulatory implementation and
compliance costs. They are the first-order, out-of-pocket costs to those entities that implement
control measures and undertake compliance activities. For example, the private costs associated with
existing programs represent the before-tax expenditures associated with al compliance activities,
including the purchase, installation and operation and maintenance of existing pollution control equi-
pment; the private costs of new and future programs represent, for the most part, projections of
before-tax capital investment and operation and maintenance costs calculated using engineering
analyses.

These direct costs are an imperfect proxy for the social costs of pollution control regulation. The
true socia costs of pollution control are represented by the total value that society places on the goods

1 Clean Air Act, Section 312(a) and Clean Water Act, Section 516(b).
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and services foregone as a result of resources being diverted to environmental protection.
Compliance costs do not fully reflect social costs because they neglect direct regulatory impacts that
do not involve out-of pocket costs aswell as the intertempora and secondary effects of environmental
protection. In other words, they do not account for the dynamic, general equilibrium effects created
throughout the economy that impose costs on industries and households not directly affected by
regulation. Environmental protection imposes costs on virtually al economic entities—including the
genera public—that are largely hidden. Examples of social costs imposed by pollution controls that
are not reflected in direct compliance cost estimatesinclude lost or delayed production and consump-
tion opportunities, reduced economic productivity, and higher price inflation. Some recent research
suggests that compliance cost estimates may understate substantially the true long-term costs of
pollution control .2

1.2. COST CATEGORIES

The cost estimates are broken down as follows (and discussed in the sections of the report indi-
cated):

1.2.1. By economic type;

1.2.2. By environmental medium;

1.2.3. By the sector directly incurring the cost;
1.2.4. By pollutant controlled;

1.2.5. By mandate (Federal or other);

1.2.6. By new and existing regulations; and
1.2.7. By year.

1.2.1. Costs by Economic Type
Two basic types of costs are included to represent implementation and compliance costs:

® capital costs, and
® operating costs.

From these, two aggregate cost measures are derived—annualized costs and total expenditures.
Annualized costs are the aggregate cost measure used throughout most of the Report. The first table
at the end of each media chapter and in most of the groups of total cost tables shows capital costs; the
second shows operating costs; the third shows annualized costs. Total expenditures represent the sum
of capital and operating costs. They are used only in Tables 8-18 and 8-19 of Chapter 8 and in
Sections 9.1.1 through 9.1.3 of Chapter 9. The Report attempts to minimize confusion by referring

2 See, for example. M. Hazillaand R. Kopp, The Social Cost of Environmental Quality
Regulations: A General Equilibrium Analysis, Discussion Paper QE89-11, Resources for the
Future, Washington, DC, March 1989.
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to capital plus operating costs as expenditures rather than costs. Further discussion of total
expenditures can be found in these Sections.

The definitions of capital and operating costs follow those of the primary data sources used—The
U.S. Department of Commerce Government Finances reports® and “ Pollution Abatement and Control
Expenditures’ articles.*

Capital costsinclude acquisitions of plant and equipment (both replacement and expansion) and
expenditures for construction in progress. They are chargeable to an establishment's accounts for
plant and equipment and subject to amortization. Expenditures for research and development are
excluded. For the purpose of analyzing the impact of demands for capital on financial markets, cap-
ital costs are attributed to the years in which the demand for capital occurred or is expected to occur.
Capital costs as defined by the Commerce Department aso include the costs of changes in production
processes that reduce or eliminate the generation of pollutants, through material substitution,
improved catalysts, reuse of waste or water, and equipment alteration.

Operating costs include all costs and expenses for the operation and maintenance of pollution
abatement processes, including spending for materials, equipment |leasing, parts and supplies, direct
labor, fuel and power, services provided by private contractors, and research and development.
Operating costs exclude costs associated with plant and equipment financing and depreciation,
expenditures for health and safety, and payments to governmental units.

Government costs are also presented as outlays for capital and operating costs. All governmental
costs for program implementation and administration are listed as operating costs.

As mentioned above, annualized costs, although not calculated and reported by the Commerce
Department, are the principal aggregate cost presented in most of the Report. These are the sum of
the operating costs for the year in question plus amortized capital costs, which include interest and
depreciation associated with accumulated capital investment. Amortized (or annualized) capital costs
represent the real resource costs of tying-up funds in the purchase and installation of capital equip-
ment or other fixed assets required by environmental regulation. Annualized capital costs are com-
puted using three rates of amortization—three, seven, and ten percent—and the following assump-
tions with regard to life of capital investment for different program areas:

% U.S. Department of Commerce, Bureau of the Census, Government Finances, various years.

* U.S. Department of Commerce, Bureau of Economic Analysis, various articles often entitled
“Pollution Abatement and Control Expenditures,” published periodically in the Survey of
Current Business.
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Mobile source air pollution control capital 10 years;
Radiation control capital 25 years,
Water pollution control capital (except

drinking water) 30 years;
Superfund remediation capital 30 years,
Underground storage tank capital 30 years,
All other capital 20 years.

The assumed life of capital for mobile sourcesis based on the estimated average life of motor
vehicles. The stationary source air and water capital lives are based on discussions with industry
experts as described in Kappler and Rutledge (1982).> The capital lives assumed for all other
programs except radon control correspond to assumptions commonly made by EPA in Regulatory
Impact Analyses for each respective program area. In the case of radiation, a 25 year capital lifeis
based on the assumptions that most radiation control capital is for the purpose of reducing radon
exposure, that the average house life is 50 years, and that the average home age at the time of radon
remediation is 25 years. The three amortization rates used for annualization were chosen to include
the range of most interest to readers.

1.2.2. Costs by Environmental Medium

The cost estimates are categorized into three “environmental media’—air, water, and land— as
well as useful chemicals and multi-media. The fifth category, labelled “multi-media’, consists of
costs that do not fit well in any of the other four categories. Except in the case of chemicals, costs
are allocated to the environmental medium that is most directly affected by the pollution controls
associated with expenditures. There are cases, of course, where costs are incurred to reduce the
threats posed by pollution that initially is released into one medium, but later impacts another. For
the purposes of this report, however, costs to reduce pollutant emissions directly into a particular
medium are alocated to that medium. Potentially hazardous chemicals such as pesticides differ from
the pollutants associated with the other media because they have economic value and are not simply
waste products. The costs of controlling risks from such chemicals are provided in the chemicals
category.

As mentioned above, the allocation of pollution control costs among different environmental
media categories is bound to cause some overlap and confusion due to the cross-media nature of
many environmental problems and the control programs used to address them. Thisis particularly
true for many of the program areas included under the “land” medium, which have as one of their
most important objectives the prevention and reduction of groundwater contamination. Y et, because
programs such as those relating to hazardous waste disposal are concerned with pollution that is
initially released primarily onto land, their costs are allocated to the land medium. Despite problems
of overlap, it was felt that the advantages of this categorization scheme favored its use.

5

Frederick G. Kappler and Gary L. Rutledge, “ Stock of Plant and Equipment for Air and
Water Pollution Abatement, 1980-81,” Survey of Current Business, pp. 18-25, November, 1982.
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The four major environmental media categories also correspond roughly to the four major
program officeswithin EPA, and encompass the major pollution control laws that EPA administers.

Environmental Investments

The costs associated with the statutes listed below are discussed in the sections indicated.®

3.

Air pollution and radiation control expenditures pursuant to:

3.1. Clean Air Act; and

3.2. Radon Gasand Indoor Air Quality Research Act of 1986, Radon Pollution Control Act

of 1988, and earlier acts.
Water pollution control expenditures pursuant to:

4.1. Clean Water Act; Marine Protection, Sanctuaries and Research Act; and
4.3. Safe Drinking Water Act.

Land pollution control expenditures pursuant to:

5.4. Resource Conservation and Recovery Act; and
5.5. Comprehensive Environmental Response, Compensation, and Liability Act.

Chemical control expenditures pursuant to:

6.1. Toxic Substances Control Act; and
6.2. Federal Insecticide, Fungicide, and Rodenticide Act.

Non-media-specific expenditures, including those pursuant to:

7.2. Energy Security Act; and
7.4. Titlelll of the Superfund Amendments and Reauthorization Act.

Other non-media-specific EPA costs that are administered independently of the above

programs are included in the following sections:

7.1. Management and support; and
7.3. Interdisciplinary.

6

The major exceptions to these allocations occur in the few cases where a section of alaw is
administered by an EPA office other than the one that administers most of the law. In that case,
the cost is accounted for where possible under the office that administers the section involved

rather than the office that has primary responsibility for the law as awhole.
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1.2.3. Costs by Sector

The cost estimates are also broken down by the economic sector that directly incurs them.
Separate categories are included for:

EPA costs;

Non-EPA Federal costs;
State government costs,
Local government costs; and
Private sector costs.

This classification is useful because it permits evaluation of the impacts on each of the major
public sectors aswell asthe private sector. EPA and state government costs are primarily for program
implementation, while non-EPA Federal, local government, and private costs are largely associated
with compliance activities.

1.2.4. Costs by Pollutant

In the case of air pollution control, an attempt was made to break down the cost estimates by
pollutant, providing a sense of the relative control costs for various environmental contaminants.
Unfortunately, data limitations prevented such a breakdown of costs for the other environmental
media.

1.2.5. Costs by Mandate

The report includes costs associated with al Federal pollution control programs as well as all state
and local programsthat are closely related to Federa initiatives. In addition, the report includes costs
associated with certain local government activities and private sector initiatives directed towards
improving environmental quality that do not follow from Federal mandates. The local programs
include those solid waste collection and drinking water treatment activities that are not addressed by
Federa lawsand regulations. The private sector activities include solid waste collection, and radon
removal in private homes. To distinguish the cost estimates for these programs from others presented
in this report, two separate estimates of total costs are included in the environmental media
categories—one for Federally-mandated costs and one for all costs.

1.2.6. New and Existing Regulatory Costs
Finally, distinctions are made between the following pollution control costs:
® Costs of existing regulations—costs associated with regulations and programs that were

substantially in place by 1987 and have achieved substantially full compliance with standards
or attainment of goals;
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® Costs of new regulations—costs estimated to result from new or recently implemented
regulations and programs (i.e., those not substantially in place by 1987), and regulations
currently under development or proposed by EPA; and

® Costs of full implementation—coststhat would arise from full attainment or full compliance
with those existing laws, regulations, and programs for which the attainment deadline has
passed but for which there was substantially less than full attainment by 1987. They include
the costs of bringing all cities except Los Angeles and New Y ork into attainment with the
national ambient air quality standard for ozone, and expenditures needed to satisfy the nation's
municipal wastewater treatment needs.

The costs for existing regulations are based on survey data on historical expenditures and
extrapolations from these. New regulation costs are based on ex ante estimates of the costs associated
with new and forthcoming regulations derived in EPA regulatory impact studies. The year 1987 is
selected asthe cut-off date because that isthelast year for which survey data was avail able when this
Report was prepared.

The estimates used to represent full implementation costs were derived from recent EPA analyses
of wastewater treatment needs and measures required to reach substantially complete attainment of
ozoneair quality standards. Wastewater treatment costs were derived from areport to Congress on
current and future municipal needs and the estimated expenditures required to meet them. The ozone
attainment costs were derived from EPA analyses of the ozone attainment costs associated with the
Administration's original proposed amendments to the Clean Air Act.

In November 1990, President Bush signed the Clean Air Act Amendments of 1990. These
contained provisions which are expected to result in higher costs than those contained in the
Administration's original proposed amendments. As a result, the costs for the Amendments are
expected to be significantly ginger by the year 2000 than the estimates presented in this Report. This
isdiscussed further in Section 3.1.3.

1.2.7. Costs by Year

Finally, cost estimates are presented for each year over the period 1972-2000. The year 1972 was
selected asthe starting date because it represents the first year for which the Commerce Department
collected reasonably complete cost data. The year 2000 was selected as the ending date because it
is near enough so that reasonable cost projections could be made but far away enough to provide a
useful perspective on future cost trends.

1.3. CONVENTIONS USED
Several conventions were followed to avoid double counting intergovernmental transfers, to

project future costs, and to convert cost estimates into constant dollars. These are discussed briefly
below.
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1.3.1. Intergovernmental Transfers

Specid care was taken to avoid double-counting intergovernmental grants. Such transfers were
subtracted from non-Federal government expenditures for state and local programs that are funded
in whole or part by Federal grants. In addition, for years in which the non-Federal portions of
matching grant programs are not clearly identified in the national statistics, state and local shares were
estimated using matching ratios over years for which data were available.”

1.3.2. Projection Techniques
1.3.2.1. Existing Programs

Projecting future costs for existing programsis an attempt to predict what government and private
sectors will spend to maintain compliance with existing pollution control requirementsin the face of
a changing economy and an expanding population.

To keep thistask simple, historical pollution control expenditures were linearly regressed against
time and the resulting parameter estimates used to predict costs for future years. Use of this method
assumes that trends in population growth, economic growth, compliance levels, and other factors that
may affect pollution control costswill continue as in the recent past, and will have similar influences
on expenditures. All projections were calculated at the most disaggregated level of detail—municipal
operating expenses for wastewater trestment plants, for example. Aggregations to national totals were
simple arithmetic exercises once the component projections were made.

The estimated equations chosen for projecting costs for any regulation or program were those that
best fit the individual time series data, considering recent trends in the data, the types of spending
involved, and the maturity of theindividual program.? In anumber of cases there were one or more
significant changesin trend during the years for which data were available. In such cases, equations
fit on the most recent clearly discernible trend were used. Thisisillustrated in Figure 1-1 and Table
1-1, which show private capital costs for stationary air pollution control over the years 1972-87.
Since the most recent discernible cost trend in the example is over the years 1983-87, an equation fit

’ Local government statistics on environmental expenditures include those attributable to a

range of local government units, including towns, townships, cities, regional governments, and
special districts.

& A two-phased model of environmental capital expenditures was assumed. In the early years

following aregulatory program, capital is accumulated rapidly as large numbers of regulated
units make initial investments. In the second phase there is less capital accumulation, most of
which is associated with investments by previously recalcitrant units and expansion due to
economic and population growth. Operating expenses are directly related to the number of units
in compliance, and therefore grow in tandem with capital expenditures.
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on those years was used in this report. Trends corresponding to two longer time periods are also
shown for comparison.

One problem with using regression equations based on a small number of data points to
extrapolate costs is the potential for under-or over-estimating future costs for relatively immature
pollution control programs. Over-estimation isapotentia problem for programs that were expanding
rapidly during the period used in the model; under-estimation of future costsis a potential problem
for programs that have been slow to develop since their initiation. In general, this does not appear
to be aproblem for therelatively old air and water programs, in which relatively few new rules have
been implemented in recent years. The projection problem is probably of greatest concern for certain
existing programs included under the land medium; specifically, the Resource Conservation and
Recovery Act (RCRA) program which regulates all facets of current hazardous waste handling and
disposal activities, and the Superfund hazardous waste remediation program.

RCRA hazardous waste costs increased significantly over the mid-1980s. Cost data for these
yearswere used in alinear regression mode to predict future costs associated with existing rules. The
resulting estimates show significantly increasing future costs for existing hazardous waste programs.
When these estimates are added to estimates of costs associated with new and forthcoming RCRA
rules, the totals may over-estimate hazardous waste costs over the next several years. To check for
potential upward bias in the estimates, a comparison was made between the rates of growth in
projected costs for the existing hazardous waste program and the much older solid waste program.
This comparison showed that the rate of growth in projected hazardous waste costs is less than for
solid waste, and within reasonable bounds over the period 1988-2000. Despite this encouraging
result, there may be some degree of upward biasin the RCRA hazardous waste cost projections.

In the case of the Superfund remediation program, future costs projections were based on cost
estimates for years 1981-1989, which coversthe full period of the program’s existence. Superfund
costsincreased relatively slowly over the first five years, but have increased more dramatically since
1986. Since the costs projections are based on data for the entire period, there is no compelling
reason to think the projections might significantly under- or over-estimate actual future expenditures.

1.3.2.2. New Regulations

For new and not fully implemented regulations and programs, this report used cost estimates
contained in EPA's Regulatory Impact Analyses (RIAS). Capital costs were gathered from the RIAS
associated with new regulations identified in each EPA program area. Future capital costs are
presented both as annual demands for capital and on an annualized basis.

To show the timing of capital costs for new regulations, capital costs were typically spread out
in equal lumps over arelatively few years. This method of showing demands for capital resultsin
graphswith erratic changes in aggregate capital costs from year to year. In practice, control capital
istypically phased in more gradually over time, imposing smoother demands for capital over afive
to ten year compliance period.
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Operation and maintenance (O& M) costs for new regulations were also derived from the RIAS.
For the most part, O& M costs were assumed to begin one year after a capital investment is made and
to continue through the expected useful life of the capital facility. Under these assumptions, annual
O&M costs peak in the year after the last increment of capital is put in place, and continue at this
level throughout the useful life of the capital. In certain cases, only annualized cost estimates were
availablefor new or forthcoming regulations. In such cases, these estimates were reported under the
O&M cost category.

1.3.3. Price Deflators Used

All cost estimates are shown in 1986 dollars. The price deflators shown in Table 1-1 were used
to convert current dollars in to 1986 dollars. These include indices developed by the Bureau of
Economic Anaysis of the U.S. Department of Commercefor air, water, and solid waste costs, and the
GNPimplicit priceindex. For other mediaand programs, the GNP price index was used for operating
costs, and the Construction Cost index compiled by the Engineering News Record was used for
capital costs.
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Fig. I-: PROJECTION TECHNIQUES ILLUSTRATED

1972 1976 1980 1984 1988 1992 1986 2000
1974 1978 1982 1986 1990 1994 1998

Fkkkkkk

Projection Years 1972-1987

Projection Years 1977-1987

Projection Years 1983-1987
(Selected for projections)

SOURCE: Table 3-1
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Table 1-1: PROJECTION TECHNIQUES ILLUSTRATED
Private Capital Costs for Stationary Air Pollution

Standard Error 35.957 37.513 24.371
Degrees of Freedom 14 9 3
R Squared 0.600 0.840 0.835
Predictor Variables 1972-1987 | 1977-1987 | 1983-1987
1972 4,994 4,994 4,994
1973 6,628 6,628 6,628
1974 6,601 6,601 6,601
'}' 1975 6,983 6,983 6,983
% 1976 6,387 6,387 6,387
? 1977 6,061 6,061 6,061
i 1978 5,908 5,908 5,908
S 1979 6,276 6,276 6,276
| 1980 6,288 6,288 6,288
2 1981 5,860 5,860 5,860
; 1982 5,508 5,508 5,508
1983 4,425 4,425 4,425
1984 4,433 4,433 4,433
1985 4,207 4,207 4,207
1986 4,090 4,090 4,090
1987 4,122 4,122 4,122
1988 4,148 3,653 3,971
1989 3,984 3,396 3,876
1990 3,819 3,139 3,781
'? 1991 3,654 2,881 3,686
0 1992 3,490 2,624 3,591
é 1993 3,325 2,366 3,496
% 1994 3,160 2,109 3,401
é 1995 2,996 1,851 3,306
A 1996 2,831 1,594 3,212
1997 2,666 1,336 3,117
1998 2,501 1,079 3,022
1999 2,337 822 2,927
2000 2,172 564 2,832

SOURCE: Table 3-1
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Table 1-2: PRICE DEFLATORS INDEXED TO 1986

Gen Indexes Air Pollution Water Pollution Solid Waste
Year ENR GNP Cap Oo&M Govt Cap Oo&M Govt Cap Oo&M Govt

(D ) ©) (4) (5) (6) (7) (8) (9) (19 (11 (12)

1972 | 0408 0437 | 0435 0310 0.393 | 0.390 0341 0.39% | 0373 0.388 0.386
1973 | 0441 0461 | 0448 0338 0418 | 0.413 0362 0426 | 0390 0.420 0.418
1974 | 0470 0497 | 0504 0464 0493 | 0.471 0429 0.469 | 0432 0466 0.461
1975 | 0515 0537 | 0560 0508 0555 | 0.516 0490 0.496 | 0.489 0.495 0.494
1976 | 0559 0566 | 0595 0531 0591 | 0.549 0528 0529 | 0523 0525 0.524
1977 | 0599 0594 | 0629 0576 0.631 | 0.589 0572 0569 | 0568 0552 0.553
1978 | 0.646 0632 | 0673 0617 0.674 | 0.638 0616 0629 | 0622 0579 0.583
1979 | 0.699 0685 | 0735 0735 0.740 | 0.704 0676 0.702 | 0.684 0.635 0.639
1980 | 0.753 0.748 | 0.803 0.889 0.817 | 0.765 0769 0.757 | 0.762 0.681 0.687
1981 | 0.823 0818 | 0876 0986 0.890 | 0.839 0854 0816 | 0.848 0778 0.782
1982 | 0.890 0.869 | 0923 1.007 0943 | 0.884 0911 0.851 | 0907 0.835 0.840
1983 | 0.947 0904 | 0939 1018 0.956 | 0.922 0938 0900 | 0947 0.876 0.882
1984 | 0965 0941 | 0966 1.043 0.989 | 0.968 0976 0928 | 0968 0920 0.924
1985 | 0977 0974 | 0984 1.064 0.998 | 0.994 0995 0983 | 0970 0957 0.959
1986 | 1.000 1.000 | 1.000 1.000 1.000 | 1.000 1.000 1.000 ( 1.000 1.000 1.000
1987 | 1.026 1035 | 1.014 1016 1.004 | 1.015 1.009 1031 1.053 1.037 1.040
1988 | 1.052 1071 | 1122 1224 1143 | 1.123 1145 1107 | 1143 1084 1.090
1989 | 1072 1113 | 1165 1280 1.189 | 1.170 1.196 1153 | 1.193 1130 1.136
1990 | 1.090 1153 | 1209 1335 1.235| 1.216 1246 1199 | 1.243 1175 1182

Footnotes to Table 1-2 by column:

(2) Congtruction Cost Index history, 1906-1990, Engineering News Record, March 26, 1990 (used for capital costs where
BEA indexes were not available) indexed to 1986.

(3) Fixed-weighted priceindexes for gross national product, 1959-1987 Economic Report of the President 1988, Table
B-4 (used for operating and maintenance costs where BEA indexes were not available) indexed to 1986. Indexes for

1989 and 1990 based on inflation factors of 1.036 and 1.039 respectively.

(4-12) Figuresin columns 4 through 12 are selected fixed-weighted price indexes constructed by the U.S. Department
of Commerce, Bureau of Economic Analysis, indexed to 1986. The 1972-1982 indexes are taken from Farber,
“Pollution Abatement and Control Expenditures,” Survey of Current Business, July, 1986, Table 9. The 1983-
1987 indexes are taken from Farber, op. cit., 1989, Table 6. Indexes for 1988-1990 are linear projections based
on 1972-1987 data.

(4,7,&10) Cap: Business pollution control capital costs (line 49)

(5,8,&11) O&M: Business pollution control operating and maintenance costs (line 50)

(6,9,&12) Govt: Government pollution control capital costs and operating and maintenance costs (line 51)
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2. DATA SOURCES

Table 2-1 presents an overview of the data sources and methodologies used to derive the cost
estimates. It differentiates between actual cost data for years 1972-87 and estimated costs for years
1988-2000.

Asdiscussed in sections 1.2.6 and 1.3.2, there is abasic difference between the estimates of future
costs for established programs and costs for new and forthcoming regulations. To estimate costs for
established regulations, estimates of recent historical costs for pollution control programs were
extrapolated to future years, usually 1988-2000. This projection method assumes that future annual
costs for existing programs will follow recent trends. For new and forthcoming regulations, cost
estimates for years 1988-2000 are based primarily on data derived from EPA regulatory analyses.

Also provided are cost estimates that reflect full compliance with certain established programs
for which the deadline for complete implementation has passed, but compliance is predicted to be less
than full even with predicted future expenditures. Thisisin accordance with the Clean Air and Water
Act provisions requiring estimates of full compliance costs. All the above is summarized in Table
2-1.

The cost estimates were derived from five principal data sources. These are listed below aong
with the sections in which they are discussed.

2.1. U.S. Department of Commerce survey data on historical private and government
expenditures;

2.2. EPA budget justification data on historical EPA expenditures;
2.3. EPA regulatory impact analyses data for new and proposed regulations; and
2.4. Specia EPA analyses datafor programs not covered by other data sources.

Table 2-2 lists the data sources for the historical cost estimatesin more detail corresponding to
the organization of the remainder of this report.

2.1. U.S. DEPARTMENT OF COMMERCE SURVEY DATA

The basic source of pre-1988 data for private, non-EPA Federal, state, and local costsisthe U.S.
Department of Commerce. Data on private expenditures over the years 1959-1987 were obtained
from a series of articles entitled “Pollution Abatement and Control Expenditures’ (PACE reports)
which are published periodically in the Survey of Current Business by the Bureau of Economic
Analysis (BEA). These articles compile and organize data derived from a number of sources,
including two key agency surveys—the “Pollution Abatement Costs and Expenditures Survey”
(PACE Survey) and the “ Pollution Abatement Plant and Equipment Survey,” (PAPE Survey)—which
are conducted annually by the Census Bureau for BEA.
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The basic source of past non-EPA Federal expenditures for pollution control is surveys completed
by each Federa agency detailing their pollution control expenditures. Completed surveys are
submitted to BEA for inclusion in the PACE reports.

Data on state and local expenditures for the years 1972-87 are primarily from the results of an
annual survey on governmental expenditures conducted by the Census Bureau and published in a
series of annual reports entitled Government Finances. The data, which are reported for fiscal years,
were converted into calendar years.! Federal grantsin each program area were subtracted from total
expenditures, and interest on debt, where reported, was netted from annual expenditure data to isolate
O&M costs.

Data on state and local expenditures for air pollution control were obtained from the PACE
reports published in the Survey of Current Business.

2.2. EPA BUDGET JUSTIFICATION DATA

The main source of datafor EPA expendituresis the Justification of Appropriation Estimates for
Committee on Appropriations. Outlays are shown for Fiscal Years 1972 through 1989. Budget
projections of outlays are shown for Fiscal Y ears 1990 and 1991, as reported in an annual attachment
entitled “ Summary of Budget Authority, Obligations, Outlays, and Workyears by Media.”

2.3. REGULATORY IMPACT ANALYSES DATA

The basic source of data for new and forthcoming regulations are Regulatory Impact Analyses
(RIAS) and similar EPA analyses of major EPA regulations. RIAs have been prepared prior to the
issuance of each major regulation since 1981, and include data on estimated compliance costs and
benefits. Similar analyses for costs only were issued under different names before 1981. Table 2-3
liststhose regulations for which RIA cost estimates have been used in this report; Appendix A con-
tains summary information for each of these rules.

2.4. SPECIAL EPA ANALYSESDATA

Where the above data sources did not provide adequate or reliable data, special analyses
conducted by EPA program offices or contractors were used. In general, thisis the case for those
programs not involving air, water, or solid waste, since these are the media covered by the Commerce
Department data. Cost estimates for the Superfund program, for example, relied on a special analysis.
In addition, aspecia EPA analysis was undertaken to estimate the costs of air mobile source control
because of particular EPA expertise in this area, and because the Commerce Department data on
mobile sources are not based on direct Commerce Department survey data.

! To derive estimates for calendar year 1986, for example, one-half of the reported Fiscal Y ear

1986 estimate was added to one-half of the reported fiscal year 1987 estimate.
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Table 2-1: PRINCIPAL DATA SOURCES BY TIME PERIOD

1988-2000
Program/ 1972-1987 Current Full Implementation
Sector Implementation
Existing Regulations
EPA EPA Budget (see section |Projections based on Not applicable
2.2) historical costs (see sec-
tion 1.3.2.1)
Non-EPA Fed- |Commerce--BEA (see  |Projections based on Not applicable
era section 2.1) historical costs
State Govern-  |Commerce--Government |Projections based on Not applicable
ment Finances (see section historical costs
2.1)
Loca Govern- |Commerce--Government |Projections based on Special analysis (see sec-
ment Finances (see section historical costs tion 2.4)
2.1)
Private Commerce--BEA (see  |Projections based on Special analysis (see sec-
section 2.1) historical costs tion 2.4)
New regulations and programs
All Sectors Not applicable Regulatory |mpact Not applicable

Analysis estimates (see
section 2.3)
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Table 2-2: DATA SOURCES FOR HISTORICAL COSTSBY ENVIRONMENTAL MEDIUM

Sector Impacted
Report Section Program EPA Non-EPA State Local Private
3. Air & Radiation
31 Air
311 Stationary Sources Budget outlays BEA surveys Not available Not available Commerce--BEA
312 Mobile Sources Budget outlays Not available Not available Not available Specia analysis
4. Water
4.1 Water Quality
411 Point Source Budget outlays BEA surveys Census Govern- Census Govern- Commerce—BEA
ment Finances—  ment Finances—
Sanitation + 20%  Sanitation + 20%
of natural resourc-  of natural resourc-
es net of Federal es net of Federal
Grants Grants
412 Non-Point Source  Special analysis Specia analysis Specia analysis Specia analysis Specia analysis
4.2 Drinking Water Budget outlays Not available Specia analysis Specia analysis Specia analysis
using ASDWA using AWWA
survey surveys; Com-
merce study; ODW
ElAs
5. Land
51 Solid Waste OSW Subtitle D BEA surveys Census Govern- Census Govern- Commerce—BEA
estimate ment Finances—  ment Finances—
sanitation other sanitation other
than sewage than sewage
5.2 HazardousWaste OSW budget mi-  Specia analysis Not available Not available Commerce—BEA
nus Subtitle D
5.3 LUST Trust Fund outlays Not available Not available Not available Not available
5.5 Superfund Budget outlays Specia analysis Specia analysis Not available Specia analysis
6. Chemicals
6.1 Toxic Substances  Budget outlays BEA surveys Not available Not available Specia analysis
6.2 Pesticides Budget outlays BEA surveys Specia analysis Not available Special analysis
7. Multi-Media
7.1 Management Budget outlays Not available Not available Not available Not available
7.2 Energy Budget outlays Not available Not available Not available Not available
7.3 Interdisciplinary ~ Budget outlays Not available Not available Not available Not available
7.4 SARA Titlelll Not applicable Not applicable Not applicable Not applicable Not applicable
7.5 Undesignated Not available BEA surveys Not applicable Not applicable Not applicable

(Footnotes to Table 2-2 on next page)
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Explanation of Terms Used in Table 2-2
ASDWA survey: Association of State Drinking Water Agencies, “ Survey of State Programs.”

AWWA surveys. American Water Works Association (AWWA), “Research Foundation Survey on
Trihalomethanes” and “Member Survey: 1984 Water Utility Operating Data’.

Commerce study: U.S. Department of Commerce, The 1977 Market for Water and Wastewater
Treatment Equipment.

ODW-EIA: U.S. EPA Office of Drinking Water, various “Economic Impact Analyses’ for
regulated drinking water pollutants.

Census—Government Finances: U.S. Department of Commerce, Bureau of the Census, Government
Finances, various years.

Commerce—BEA: U.S. Department of Commerce, Bureau of Economic Analysis, various articles
often entitled “Pollution Abatement and Control Expenditures,” published annually in the Survey
of Current Business.

BEA surveys. Data from Federa Funding for Pollution Control survey forms completed by each
Federa Agency and submitted to the Bureau of Economic Analysis, U.S. Department of Commerce.

OSW budget: Budget for the Office of Solid Waste, U.S. Environmental Protection Agency.
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Table 2-3: INDIVIDUAL REGULATIONSINCLUDED IN THE COST ANALY SIS

Report Section/Media/Regulation | Reason for Inclusion

3. Air and radiation
3.1 Air

3.1.1 Stationary sources

Particulate Matter National Ambient Air Quality Standard New
Lead National Ambient Air Quality Standard (Revisions) Proposed
Acid Rain Control In devel opment
Toxic Substances Control In devel opment
Expeditious Attainment of Ozone National Ambient Air Quality |Non-
Standard attainment—existing
Stratospheric Ozone Protection Plan New
3.1.2 Mobile Sources
Fuel Volatility Rule New
Diesel Fuel Standards New
Nitrogen Oxides and Particulate Standards for Light-Duty New

Trucks & Heavy-Duty Engines
Expeditious Attainment of Ozone National Ambient Air Quality [Non-

Standard attainment—existing
3.2 Radiation
Radon Advisory New
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Table 2-3A: INDIVIDUAL REGULATIONS INCLUDED IN THE COST ANALYSIS

Report Section/Media/Regulation | Reason for Inclusion

4, Water
4.1 Water Quality

Treatment of Municipal Wastewater Non-at-
tainment—existing

Pretreatment Requirements New

Sewage Sludge Disposal—Technical Requirements Proposed

Stormwater Management Proposed

Effluent Limitation Guideline: Organic Chemicals and Plastic  |New
Fibers Industry

Effluent Limitation Guideline: Offshore Oil and Gas Industry | Proposed
4.4  Drinking Water

Volatile Organics New

Fluorides New

Total Coliforms New

Surface Water Treatment New

Phase Il Inorganics and Synthetic Organics Proposed

Lead, Copper, and Corrosion Control Proposed
Mandatory Disinfection In development
Radionuclides In development
Phase IV Inorganics and Synthetic Organics In development
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Table 2-3B: INDIVIDUAL REGULATIONSINCLUDED IN THE COST ANALY SIS

Report Section/Media/Regulation | Reason for Inclusion
5. Land
51 Solid Waste
Municipa Landfill Subtitle D Criteria Proposed
Municipal Waste Combusters Air Standards In development
Municipal Waste Combusters Ash Disposal In development
Management of Used Oil Proposed
5.2 Hazardous Waste
Land Disposal Restrictions—CaliforniaList Wastes New
Land Disposal Restrictions—Solvent and Dioxin-Containing New
Wastes
Land Disposal Restrictions—First Third Wastes New
Land Disposal Restrictions—Second Third Wastes New
Land Disposal Restrictions—Third Third Wastes Proposed
Underground Injection: Solvents and Dioxin Waste Disposal New
Restrictions
Underground Injection: CaliforniaList and First Third Waste |New
Disposal Restrictions
Underground Injection: Second Thirds Waste Disposal New
Restrictions
Underground Injection: Third Thirds Waste Disposal Proposed
Restrictions
Toxicity Characteristics Rule Proposed
Location Standards Rule In development
Corrective Action for Solid Waste Management Units Proposed
Minimum Technology Rule New
Hazardous Waste Tanks Rule New
Small Quantity Generators Rule New
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Table 2-3C: INDIVIDUAL REGULATIONSINCLUDED IN THE COST ANALYSIS

Report Section/Media/Regulation

Reason for Inclusion

5.3 Underground Storage Tanks (USTS)
USTs Containing Petroleum—Financial Responsibility New
Requirements
USTs Containing Petroleum—Technical Requirements New
55 Superfund
Site Clean-Ups Less than full
implementation
6. Chemicals
6.1 Toxic substances
Asbestos in Schools Rule New
Asbestos in Products Ban/Phasedown New
7. Multi-media
7.4  SARA Titlelll Regulations
Emergency and Hazardous Chemical Inventory Forms and New
Community Right-to-Know Reporting Requirements
Extremely Hazardous Substances List and Threshold Planning |New
Quantities;, Emergency Planning and Release Notification
Requirements
Toxic Chemical Release Reporting; Community Right-to-Know [New
Trade Secret Claims New
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3. COSTS OF AIR AND RADIATION POLLUTION CONTROL

The costs of air and radiation control are broken down into several categories which are discussed
in the sections listed below:

3.1. Air pollution control;

3.1.1. Stationary sources;

3.1.2. Mobile sources,

3.2. Radiation control; and

3.3. Tota air pollution and radiation control costs.

Costs are shown in two separate ways—by funding source (government and private) and by
pollutant controlled. Costs by funding source are shown in Tables 3-1 through 3-3. Costs by pollu-
tant are shown in Tables 3-4 through 3-6.

Each group of tables provides data on three types of cost—capital, operation and maintenance,
and total annuaized. Capital costs are summarized in Tables 3-1 and 3-4. Operating costs are shown
in Tables 3-2 and 3-5. Annualized costs are contained in Tables 3-3 and 3-6. Annualized costs are
calculated using capital amortization rates of three, seven, and ten percent, and an assumed capital
life of 20 yearsfor stationary sources and ten years for mobile sources.

The discussion that follows focuses on the annualized cost estimates calculated using an
amortization rate of seven percent for capital costs. Annualized costs calculated at a three percent
rate are approximately nineto 15 percent lower, and those calculated at ten percent are approximately
eight to 12 percent higher, than the estimates discussed below.

3.1. AIRPOLLUTION CONTROL

EPA regulatory programs governing air pollution control have been carried out in accordance
with the Clean Air Act (CAA) of 1970 as amended in 1977. The program consists of an integrated
approach to attainment of National Ambient Air Quality Standards (NAAQS) for severa criteria
pollutants, including: emission control requirements on stationary sources, emission control
requirements on mobile sources, ambient air quality monitoring to assess status; and comprehensive
dtate and regiona air quality planning to assure progress towards attainment. The CAA also provides
for control of specially designated hazardous air pollutants.

In November, 1990 President Bush signed into law the Clean Air Act Amendments of 1990,
which are expected to substantially increase costs to control the precursors of acid precipitation, urban
ozone, and air toxics. This Report was prepared using January 1990 EPA estimates of the original
Administration proposal for revisions to the Clean Air Act. The impact of the new Amendments on
total costswill be discussed further in Section 3.1.3 below.
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Annualized costs for stationary sources, mobile sources, and both sources combined, are discussed
separately below. Within each category is a discussion of “full implementation” costs, which
represent the costs of substantially attaining the current NAAQS for ozone by the year 2000.

3.1.1. Stationary Sources

Stationary source air pollution control costs, on an annualized basis, have increased steadily since
the passage of the Clean Air Act in 1970. The biggest jump in costs occurred over the years
immediately following passage of the Act, driven primarily by large expenditures for new capital
equipment. Stationary source costs more than doubled between the years 1972 and 1979, reaching
an estimated $12.9 billion. In the years following, annualized costsincreased at aless dramatic rate
due to falling annual expenditures for new capital, reaching $19 billion in 1987.

Stationary source costs are expected to rise significantly over the 1990s as the nation makes
another push to attain existing ozone standards, and introduces new acid rain control measures and
regulations on alarge number of hazardous air pollutants. The Administration's proposed strategies
for addressing ozone non-attainment, acid rain and air toxics, if enacted and implemented within the
next few years, would push total annualized costs for stationary sources up to an estimated $25 billion
by 1995, and to $29.7 billion by the year 2000.

The additional costsfor attaining the ambient air standard for ozone in those urban areas currently
not meeting the standard are presented in the “full implementation” cost category (discussed in
Section 1.2.5) since they represent costs of meeting existing standards. The costs of regulating acid
rain precursors and hazardous air pollutants, on the other hand, are included under the “new
regulations’ cost category since these are more in the nature of new programs.

Only partia information is available on historical stationary air pollution costs broken down by
pollutant controlled, and is limited to private sector costs. Thisinformation is derived from capital
cost estimates for the years 1973-86 reported in the Commerce Department's PA CE reports published
in the Survey of Current Business. All other air costs by pollutant were estimated using various
assumptions and procedures which are detailed in Appendix B. Due to the many assumptions required
to derive total air pollution control costs by pollutant controlled, these estimates should be viewed
as highly uncertain.

The available data shows that particulates and sulfur oxides together accounted for over 80
percent of total annualized stationary source control costsin the first few years after passage of the
Clean Air Act. While these two pollutants maintained a large share of total expenditures for all
pollutants throughout the 1970s, the costs of controlling volatile organic compounds (VOCs)
increasingly took on added significance. By 1980, expenditures for the control of particulates
accounted for an estimated 55 percent of total annualized costs, sulfur oxides 17 percent, and VOCs
15 percent.

In the 1980s, expenditures for the control of VOCs became even more significant. By 1988, the
share of total costs accounted for by particulates had decreased to 48 percent, the share for sulfur
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oxides had decreased to 15 percent, while the share of total costs accounted for by VOCs had in-
creased to 21 percent. The upward trend in VOC control costs is expected to continue into the future
as the nation directsits air pollution control efforts towards attainment of the existing ambient air
quality standard for ozone.

In the future, VOCs may account for the largest share of total control costs of any particular
pollutant. Additionally, expenditures for the control of hazardous air pollutants and sulfur oxides
would increase significantly during the 1990sif the Administration's strategies for addressing acid
rain and air toxics are enacted and implemented within the next few years.

3.1.2. Mobile Sources

The mobile source costs presented in this report represent the results of a special analysis prepared
for EPA rather than the costs reported in the Commerce Department’s PACE series. Pollution control
costs for mobile sources are presented for the private sector only; they represent costs to purchasers
and users of all mobile sources of air pollution. The general trendsin total mobile source costs are
discussed in this section, while cost estimates for individual vehicle types and the detailed
assumptions and conventions used in their derivation are discussed in Appendix C.

Total annualized costs for mobile source emissions control increased steadily from $1.3 billion
in 1972 to $7.5 billion in 1987. The original mobile source regulations sought to control two
conventional air pollutants, hydrocarbons (HC) and carbon monoxide (CO), from both cars and
trucks. Light-duty vehicle control costs consistently contribute between 65 and 75 percent of these
costs. Thisis because passenger cars comprise the majority of motor vehicles in use and Federal
regulation has focused to a greater degree on this vehicle class.

The increase in annualized costs over time is due primarily to steadily increasing capital costs.
The steady, moderate rise in capital expenditures reflects a succession of more stringent standards
requiring improved pollution control devices on an increasing number of vehicles and vehicle classes.

Trends in operation and maintenance (O& M) costs have been much more erratic. O&M costs
increased steadily from 1972 through 1974, and then began to decline for two reasons. First, EPA
estimates that maintenance costs actually became a maintenance cost savings with the introduction
of catalytic devicesin 1975. Thisis because catalytic devices require the use of unleaded fuels that
extend the longevity of exhaust systems and spark plugs. Second, the cost associated with a reduction
in fuel economy due to pollution controls began to decline significantly beginning in 1975 as
pollution control equipment became less of a burden on fuel efficiency. EPA estimates that the
advent of the three-way catalystsin 1982 actually improved fuel efficiency. EPA also estimates that
operating costs resulting from premiums paid for unleaded fuels will be eliminated in 1990, as the
price differential between unleaded and |eaded fuels reaches zero.

The net effect of these changes is that EPA estimates of mobile source O&M costs begin to

declinein 1975 and actually become a cost saving in 1989, and this savingsis projected to increase
significantly over the period 1990-2000. Thisgreatly lowerstotal annualized costs for mobile sources
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over the period 1975-2000. Other sources of mobile source cost estimates—such as the U.S.
Department of Commerce PA CE reports—do not recognize any beneficial effects of pollution control
deviceson O&M costs, and thus report significantly higher overall costs for mobile source pollution
control.

In the 1990s, new and forthcoming regulations are expected to significantly increase total
annualized costs for mobile source pollution control. These regulations are aimed at: (1) strength-
ening tailpipe emission control requirements for passenger cars and light-duty trucks; (2) reducing
hazardous constituents in fuels; and (3) initiating new control requirements for heavy-duty diesel
engines. Theseregulations are expected to add an additional $1.2 billion in annualized control costs
by 1995, increasing to $3.3 billion by the year 2000. These new requirements will push total
annualized mobile source coststo an estimated $11 billionin 1995 and to over $14 billion by the year
2000.

In addition, a host of other mobile source initiatives would be needed in order for the nation to
reach the ambient air quality standard for ozone. The Administration's strategy for ozone attainment,
if enacted and fully implemented within the next few years, would add an additional $1.3 billionin
annualized mobile source control costs by 1993, increasing to $1.4 billion by year 2000.

3.1.3. Total Air Pollution

On an annualized basis, total air pollution control costs increased steadily since the passage of
the Clean Air Act in 1970. Total costsincreased from almost $8 billion in 1972 to nearly $27 billion
in 1987. Stationary source control costs accounted for approximately 67-74 percent of total costs
during this period. In the future, costs associated with existing programs are expected to rise only
dightly. However, the Clean Air Act Amendments of 1990 mentioned in Section 3.1 above would
significantly increase total air pollution control costs in the coming years. The Administration's
original proposal for attaining the ambient air quality standard for ozone would add $4.3 billion in
annual control costs by 1993, $5.4 billion by 1997, and over $6.5 billion by the year 2000. Additio-
naly, the Administration's proposed strategies for regulating the precursors to acid precipitation and
hazardous air pollutants would add an additional $2 billion by 1995, increasing to almost $6 billion
by the year 2000. In sum, the January 1990 EPA estimates of the original Administration proposal
would have pushed total annualized air pollution costs to over $34.5 billion by 1993, to $39.7 billion
by 1997, and to $44 billion by the year 2000. Stationary source costs would account for ap-
proximately 67 percent of total future air pollution control costs.

The estimated costs for the original Administration proposal were later adjusted upward due to
revisions in air toxics cost estimates. The costs of both the Senate and House versions of the
Amendments were estimated to be higher than the original Administration proposal, mainly due to
requrements for tighter tail pipe standards, reformulated gasoline, and oxygenated fuels. Due to these
modifications, the cost of the Clean Air Act Amendments may be significantly higher by the year
2000 than the estimates used in preparing this Report.
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3.2. RADIATION CONTROL

The EPA Office of Radiation Programs administers avariety of programsinvolving several very
unique regulatory and non-regulatory initiatives. For the most part, however, these are either
prospective requirements or requirements shared with other Federal agencies. Thus, historical and
current levels of compliance expenditures are relatively low, and probably much less than those that
will beincurred in the long-term future.

Annualized coststo EPA and non-EPA Federal agenciesfor existing radiation programs increased
from an estimated $18 million in 1972 to alittle over $200 million in 1980, and to over $300 million
in1987. Coststo Federd agenciesfor existing radiation programs are estimated to nearly double the
1987 level by the year 2000. Data on radiation control costs borne by private entities and state and
local governments for existing radiation programs are not available.

Under the Uranium Mine Tailings And Reclamation Act, EPA has regulations in place directed
to controlling contamination of groundwaters near uranium mines. These regulations are the source
of compliance expenditures, but these costs were not collected for this report.

EPA hasissued regul ations governing the handling of high level radioactive wastes from power
plants. However, these regulations currently impose no compliance costs because al nuclear power
plant wastes are now being stored on-site as an interim measure until final disposal issues are
resolved.

3.2.1. Radon

In the last few years EPA has undertaken a major new effort to reduce population exposure to
radon gas. Radon isan odorless, invisible, radioactive gas found in many of the nation's buildings.
It isthought to be the second leading cause of lung cancer in this country. The radon abatement effort
was strengthened by the passage of two new laws, the Radon Gas and Indoor Air Quality Research
Act of 1986 and the Radon Pollution Control Act of 1988. The EPA roleis primarily one of studying
the problem, educating the public, and providing information, technology, and other aid to statesto
assist them in developing radon control programs.

Although EPA has not required radon mitigation in private homes and buildings, the country has
incurred modest costs for radon control. Estimates of these costs are based primarily on data gathered
insurveys carried out for EPA in New Y ork and the Washington, D.C. areas. Thereis considerable
uncertainty in the estimates because the surveys were limited to only two regions, and the data
gathered is far from comprehensive. (More detail on the surveys and the radon cost estimates are
presented in Appendix D). The survey data, and projections for future years based on this data,
suggest that private annualized expenditures for radon testing and mitigation were $6 million in 1988,
and will increase to an estimated $71 million by 1993, and to $180 million by the year 2000. Because
these costs are not pursuant to Federal mandates, they are not included in the estimates of total
Federally-mandated costs.
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3.3. TOTAL AIRPOLLUTION AND RADIATION CONTROL COSTS

On an annualized basis, total air and radiation pollution control costs have increased steadily since
the passage of the Clean Air Act. Tota costsincreased from $7.9 billion in 1972 to an estimated $27
billionin 1987. Radiation programs accounted for less than two percent of these costs. In the future,
costs are expected to rise by a much slower rate in the absence of new initiatives aimed at attaining
the ambient air standard for ozone, controlling the precursors to acid rain, and regul ating hazardous
air pollutants. If the Administration's strategies for addressing ozone, acid rain, and air toxics are
enacted and implemented within the next few years, however, they would add an estimated $5.8
billion in control costs by 1995, and an estimated $14.6 billion by the year 2000. Assuming this
scenario comes to pass, total annualized air and radiation pollution control costs would reach $44
billion by the year 2000.
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Costs of Air and Radiation Pollution Control

Table 3-1: AIR AND RADIATION POLLUTION CONTROL CAPITAL COSTSBY FUNDING SOURCE

(millions of 1986 dollars)

1976

1977

Rpt
Sec Media 1972 1973
3.1 Air Pollution
3.1.1 Stationary Sources
EPA
Non-EPA Federal
State & Local Govt 160 196
Private 4,994 6,628
Total Stationary 5,155 6,824

Federally Mandated 5,155 6,824

3.1.2 Mobile Sources
EPA
Non-EPA Federal
State & Local Govt

Private 268 564
Total Mobile 268 564
Federally Mandated 268 564

3.1.3 Undesignated Source
EPA
Non-EPA Federal
State & Local Govt
Total Undesignated
Federally Mandated

3.1.4 Total Air Pollution 5,422 7,388
Federally Mandated 5,422 7,388

3.2 Radiation
EPA
Non-EPA Federal
State Government
Local Government
Private

Total Radiation

Federally Mandated

3.3 Total Air & Rad 5,422 7,388
Federally Mandated 5,422 7,388

108
211
6,601
6,920
6,920

472
472
472

7,392
7,392

24

24
24

7,416
7,416

132
184
6,983
7,299
7,299

2,775
2,775
2,775

10,074
10,074

20

20
20

10,094
10,094

130
264
6,387
6,781
6,781

3,256
3,256
3,256

10,037
10,037

16

16
16

10,053
10,053

111
312
6,061
6,484
6,484

3,548
3,548
3,548

10,032
10,032

8
8

10,040
10,040

83
304
5,908
6,295
6,295

3,685
3,685
3,685

9,980
9,980

25

74
385
6,276
6,735
6,735

4,010
4,010
4,010

10,745
10,745

22

22
22

10,767
10,767

59
487
6,288
6,834
6,834

3,716
3,716
3,716

10,549
10,549

64

42
507
5,860
6,409
6,409

4,189
4,189
4,189

10,598
10,598

89

89
89

10,687
10,687

34
539
5,508
6,081
6,081

4,049
4,049
4,049

10,130
10,130

30

59
442
4,425
4,925
4,925

4,812
4,812
4,812

9,737
9,737

37

40
421
4,433
4,894
4,894

6,125
6,125
6,125

11,020
11,020

33

41
329
4,207
4,577
4,577

6,664
6,664
6,664

11,240
11,240

55

38

312
4,090
4,440
4,440

6,885
6,885
6,885

11,325
11,325

47
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Footnotes to Table 3-1

EPA Stationary Sources: Assumed to be zero; EPA air expenses are assumed to be operating costs.

Non-EPA Federal Stationary Sources: 1974-86 datafrom Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic
Analysis, U.S. Department of Commerce.

State and Local Government: From Appendix B, Table B-10.

Private Stationary Sources: From Appendix B, Table B-5.

Stationary Federally Mandated: Assumed to be 100 percent of the total costs of stationary air pollution regulations.
Private Mobile Sources: From Appendix C, Table C-1.

Mobile Federally Mandated: Assumed to be 100 percent of the total costs of mobile air pollution regulations.
Undesignated Federally Mandated: Assumed to be 100 percent of the total costs of undesignated air pollution regulations.

Non-EPA Federa Radiation: 1974-86 datafrom Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis,
U.S. Department of Commerce.

Radiation Federally Mandated: Assumed to be 100 percent of total federal radiation costs and O percent of private radon costs.

Total Air & Radiation Federally Mandated: Assumed to be 100 percent of thetotal costs of air pollution regulations. Assumed to be 100 percent of total federal radiation costs and O percent
of private radon costs.
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Costs of Air and Radiation Pollution Control

Table 3-1A: AIR POLLUTION CONTROL CAPITAL COSTSBY FUNDING SOURCE
(millions of 1986 dollars)

1990

1991

1992

1993

3.1 Air Pollution
3.1.1 Stationary Sources
Existing Regulations

EPA

Non-EPA Federal 38
State & Local Govt 312
Private 4,090

Total Existing Regs 4,440
Federally Mandated 4,440

New Regulations
Local Government
Private

Total New Regs

Full Implementation

Total Stationary 4,440
Federally Mandated 4,440

3.1.2 Mobile Sources

Existing Regulations
EPA
Non-EPA Federal
State & Local Govt
Private 6,885

Total Existing Regs 6,885
Federally Mandated 6,885

New Regulations
Local Government
Private

Total New Regs

Full Implementation

Total Mobile 6,885
Federally Mandated 6,885

3.1.3 Undesignated Source
EPA

Non-EPA Federal

State & Local Govt
Total Undesignated

Federally Mandated

3.1.4 Total Air Pollution 11,325
Federally Mandated 11,325

4,915
4,915

6,653
6,653
6,653

6,653
6,653

11,568
11,568

4,741
4,741

6,788
6,788
6,788

96
96

6,883
6,883

11,624
11,624

4,619
4,619

6,476
6,476
6,476

97
97

6,573
6,573

11,192
11,192

4,126
4,126

6,566
6,566
6,566

97
97

6,663
6,663

10,790
10,790

4,004
4,004

6,729
6,729
6,729

147
147

6,876
6,876

10,880
10,880

3,883
3,883

6,871
6,871
6,871

151
151

7,022
7,022

3,655
3,655

7,066
7,066
7,066

156
156

7,222
7,222

10,876
10,876

3,533
3,533

7,217
7,217
7,217

186
186

7,403
7,403

3,411
3,411

7,367
7,367
7,367

191
191

7,559
7,559

10,970
10,970

3,290
3,290

7,468
7,468
7,468

197
197

7,665
7,665

10,955
10,955

3,168
3,168

7,623
7,623
7,623

203
203

7,827
7,827

10,995
10,995

3,046
3,046

7,732
7,732
7,732

210
210

7,941
7,941

10,988
10,988

2,924
2,924

7,844
7.844
7.844

216
216

8,061
8,061

10,985
10,985

2,803
2,803

7,956
7,956
7,956

223
223

8,179
8,179
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Footnotes to Table 3-1A

Existing EPA Stationary Sources: Assumed to be zero; EPA air expenses are assumed to be operating costs.

Exigting Non-EPA Federal Stationary Sources: 1986 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of
Economic Analysis, U.S. Department of Commerce. Linear projection of expenditures for 1987-2000 based on historical data for the years 1983-1986.

Exigting State and L ocal Government: Figures for 1987-1988 from Appendix B, Table B-10. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1985-
1987.

Existing Private Stationary Sources: 1986-1987 data from Appendix B, Table B-5. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1983-1987.
Existing Stationary Federally Mandated: Assumed to be 100 percent of thetotal costs of existing stationary air pollution regulations.

New Private Stationary Sources: Estimated on the basis of the regulations and sources listed in Appendix A.

Full Implementation: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Stationary Federally Mandated: Assumed to be 100 percent of the total costs of stationary air pollution regulations.

Existing Private Mobile Sources. From Appendix C, Table C-1A.

Existing Mobile Federally Mandated: Assumed to be 100 percent of the total costs of existing mobile air pollution regulations.

New Private Mobile Sources: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Mobile Federally Mandated: Assumed to be 100 percent of the total costs of mobile air pollution regulations.

Undesignated Federally Mandated: Assumed to be 100 percent of the total costs of undesignated air pollution regulations.

Total Air Pollution Federally Mandated: Assumed to be 100 percent of the total costs of air pollution regulations.

November 1990



Costs of Air and Radiation Pollution Control 3-11
Table 3-1B: RADIATION POLLUTION CONTROL CAPITAL COSTSBY FUNDING SOURCE
(millions of 1986 dollars)
Rpt
Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.2 Radiation
Existing Regulations
EPA
Non-EPA Federal 47 56 56 66 72 77 82 87 92 98 103 108 113 118 124
State Government
Local Government
Private
Total Existing 47 56 56 66 72 77 82 87 92 98 103 108 113 118 124
Federally Mandated 47 56 56 66 72 77 82 87 92 98 103 108 113 118 124
New Regulations
Local Government
Private 1 4 34 79 79 94 89 93 98 103 107 112 117 122 127
Total New Regs 1 4 34 79 79 94 89 93 98 103 107 112 117 122 127
Full Implementation
Total Radiation 48 60 90 145 151 171 171 180 190 201 210 220 230 240 251
Federally Mandated 47 56 56 66 72 77 82 87 92 98 103 108 113 118 124
3.3 Total Air & Rad 11,373 11,628 11,714 11,337 10,940 11,0512 11,076 11,057 11,126 11,171 11,165 11,215 11,218 11,225 11,232

Federally Mandated 11,372 11,624 11,680 11,258 10,861 10,957 10,987 10,964 11,028 11,068 11,058 11,103 11,101 11,103 11,105

Footnotes to Table 3-1B

Total Existing Federally Mandated: Assumed to be 100 percent of total federal radiation costs.
New Private Radiation: Estimated expenditures for radon control from Appendix D, Table D-1.

Total Radiation Federally Mandated: Assumed to be 100 percent of total federal radiation costs and O percent of private radon costs.

Total Air & Radiation Federally Mandated: Assumed to be 100 percent of thetotal costs of air pollution regulations. Assumed to be 100 percent of total federal radiation costs and O percent

of private radon costs.
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Table 3-2: AIR AND RADIATION POLLUTION CONTROL OPERATING COSTSBY FUNDING SOURCE
(millions of 1986 dollars)

Rpt

Sec Media

3.1 Air Pollution
3.1.1 Stationary Sources

EPA
Non-EPA Federal
State & Local Govt
Private

Total Stationary
Federally Mandated

3.1.2 Mobile Sources
EPA
Non-EPA Federal

State & Local Govt

Private
Total Mobile
Federally Mandated

3.1.3 Undesignated Source

EPA
Non-EPA Federal

State & Local Govt

Total Undesignated
Federally Mandated

3.1.4 Total Air Pollution
Federally Mandated

3.2 Radiation
EPA
Non-EPA Federal
State Government
Local Government
Private

Total Radiation

Federally Mandated

3.3 Total Air & Rad
Federally Mandated

343
5,400
5,744
5,744

1,307
1,307
1,307

341
341
341
7,392

7,392

18

359
5,491
5,850
5,850

2,118
2,118
2,118

364
364
364
8,332

8,332

17

168
394
5,021
5,583
5,583

2,082
2,082
2,082

292
292
292
7,957
7,957

14
239

166
348
5,243
5,756
5,756

1,828
1,828
1,828

286
286
286
7,871
7,871

18
210

220
338
5,935
6,494
6,494

1,597
1,597
1,597

279
279
279
8,370
8,370

12
141

1977 1978
244 261
363 390

6,626 7,194
7,234 7,845
7,234 7,845

1,494 1,293
1,494 1,293
1,494 1,293
285 230
285 230
285 230

9,013 9,368
9,013 9,368

10 9
158 220
168 229
168 229

165
423
7,377
7,965
7,965

1,027
1,027
1,027

310
310
310
9,302
9,302

12
210

185
441
7,072
7,698
7,698

836
836
836

327

327
327

8,861
8,861

15
189

157
406
6,938
7,501
7,501

443
443
443

278

278
278

8,221
8,221

15
163

[126]

396
6,540
7,083
7,083

[15]

192
192
192

261

261
261

7,536
7,536

13
182

[116]

410
7,331
7,915
7,915

[16]

269
269
269

231

231
231

8,415
8,415

15
164

[127]

420
7,715
8,335
8,335

[17]

114
114
114

237

237
237

8,685
8,685

12
171

[133]

455
7,914
8,639
8,639

[18]

3
3
®

233

233
233

8,869
8,869

16
181

[134]

507
8,571
9,264
9,264

[20]

236
236
236

231

231
231

9,731
9,731

13
301
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Costs of Air and Radiation Pollution Control 3-13

Footnotes to Table 3-2

EPA Stationary Sources: Datafrom the 1990 President's Budget Justification Document. All EPA costs are included in the undesignated category (i.e., undesignated between stationary
and mobile sources) because a distinction between stationary and mobile sources has not been possibleto make for all years. The brackets indicate years where that distinction was possible.
The numbersin brackets are included for illustrative purposes only and are not included as part of total costs. If done uniformly for all air categories, the corresponding numbers for the
undesignated category would be those shown minus the bracketed numbers in stationary and mobile.

Non-EPA Federal Stationary Sources: 1974-86 datafrom Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic
Analysis, U.S. Department of Commerce.

State and Local Government: From Appendix B, Table B-10.

Private Stationary Sources: From Appendix B, Table B-7.

Existing Stationary Federally Mandated: Assumed to be 100 percent of the total costs of existing stationary air pollution regulations.

Total Stationary Federally Mandated: Assumed to be 100 percent of the total costs of stationary air pollution regulations.

EPA Mobile Sources: Datafrom the 1990 President's Budget Justification Document. All EPA costs are included in the undesignated category (i.e., undesignated between stationary and
mobile sources) because a ditinction between stationary and mobile sources has not been possible to make for all years. The brackets indicate years where that distinction was possible.
The numbersin brackets are included for illustrative purposes only and are not included as part of total costs. If done uniformly for all air categories, the corresponding numbers for the
undesignated category would be those shown minus the bracketed numbers in stationary and mobile.

Private Mobile Sources: From Appendix C, Table C-1.

Existing Mobile Federally Mandated: Assumed to be 100 percent of the total costs of existing mobile air pollution regulations.

Total Mobile Federally Mandated: Assumed to be 100 percent of the total costs of mobile air pollution regulations.

Undesignated Source: Represents air expenses not designated by source as either stationary or mobile; air pollution control costs for undesignated sources are assumed to be all operating
costs.

Undesignated Federally Mandated: Assumed to be 100 percent of the total costs of undesignated air pollution regulations.

Total Air Pollution Federally Mandated: Assumed to be 100 percent of the total costs of air pollution regulations.
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3-14 Environmental Investments
EPA Radiation: Datafrom annual Justification of Appropriation Estimates for Committee on Appropriations (data for 1972-1974 are Budget Authority; datafor 1975-1986 are Outlays).

Non-EPA Radiation: 1974-86 datafrom Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis, U.S.
Department of Commerce.

Radiation Federally Mandated: Assumed to be 100 percent of total federal radiation costs and O percent of private radon costs.

Total Air & Radiation Federally Mandated: Assumed to be 100 percent of thetotal costs of air pollution regulations. Assumed to be 100 percent of total federal radiation costs and O percent
of private radon costs.
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Costs of Air and Radiation Pollution Control

Table 3-2A: AIR POLLUTION CONTROL OPERATING COSTSBY FUNDING SOURCE

(millions of 1986 dollars)

3-15

Rpt
Sec Media 1986
3.1 Air Pollution
3.1.1 Statlonarg Sources
Exustlng egulations
134
Non EPA Federal 18
State & Local Govt 507
Private 8,571
Total Existing Regs 9,264
Federally Mandated 9,264
New Regulations
Local Government
Private
Total New Regs
Full Implementation
Total Stationary 9,264
Federally Mandated 9,264
3.1.2 Mobile Sources _
Existing Regulations
PA 20]
Non-EPA Federal
State & Local Govt
Private 236
Total Existing Regs 236
Federally Mandated 236
New Regulations
Local Government
Private
Total New Regs
Full Implementation
Total Mobile 236
Federally Mandated 236
3.1.3 Undesignated Source
EPA 231
Non-EPA Federal
State & Local Govt
Total Undesignated 231
Federally Mandated 231
3.1.4 Total Air Pollution 9,731
Federally Mandated 9,731

9,939
9,939

[20]

238
238

238
238

250

250
250

10,427
10,427

9,649
9,649

[21]

213
213

213
213

221

221
221

10,083
10,083

1989 1990 1991 1992 1993
135 137 139 141 143
L 27 L 283 L 30! L 328 L 33
496 505 515 524 534
8,887 9,373 9,616 9,859 10,102
9,657 10.168 10.436 10,704 10.972
9.657 10,168 10.436 10,704 10,972
35 52 62 77 210
35 52 62 77 210
3,042
9,692 10,220 10,498 10,781 14,224
9.692 10,220 10.498 10,781 14.224
[221 [23] [24] [25]1 [26]
136) (1,766) (1,694) (1,623) (1,549
136) (1.766) (1.694) (1.623) (1.549
136) (1.766) (1.694) (1.623) (1.549
134 134 375 484 438
134 134 375 484 438
1,326
2) (1,632) (1,319) (1,139 215
{23 21,6323 51,319 51,1393 215
226 235 301 221 217
226 235 301 221 217
226 235 301 221 217
9,916 8,823 9,480 9,863 14,655
9,916 8.823 9.480 9.863 14.655

212
212
212

15,170
15,170

207
207
207

16,997
16,997

203
203
203

18,935
18,935

198
198

20,568
20,568

193
193
193

22,303
22,303

189
189
189

23,686
23,686
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Footnotes to Table 3-2A
Existing EPA Stationary Sources. Data from the 1990 President's Budget Justification Document. All EPA costs are included in the undesignated category (i.e.,
undesignated between stationary and mobile sources) because a distinction between stationary and mobile sources has not been possible to make for all years. The
brackets indicate years where that distinction was possible. The numbersin brackets are included for illustrative purposes only and are not included as part of total costs.
If done uniformly for all air categories, the corresponding numbers for the undesignated category would be those shown minus the bracketed numbers in stationary and
mobile.

Existing Non-EPA Federal Stationary Sources: 1986 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted
to the Bureau of Economic Analysis, U.S. Department of Commerce. Linear projection of expenditures for 1987-2000 based on historical data for the years 1981-1986.

Existing State and Loca Government: Figures for 1987-1988 from Appendix B, Table B-10. Linear projection of expenditures for 1988-2000 based on historical data
for the years 1982-1987.

Existing Private Stationary Sources: 1986-1987 datafrom Appendix B, Table B-7. Linear projection of expenditures for 1988-2000 based on historical datafor the years
1973-1987.

Existing Stationary Federally Mandated: Assumed to be 100 percent of the total costs of existing stationary air pollution regulations.

New Private Stationary Sources. Estimated on the basis of the regulations and sources listed in Appendix A.

Full Implementation: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Stationary Federally Mandated: Assumed to be 100 percent of the total costs of stationary air pollution regulations.

Existing EPA Mohile Sources: Data from the 1990 President's Budget Justification Document. All EPA costsareincluded in the undesignated category (i.e., undesignated
between stationary and mobile sources) because a distinction between stationary and mobile sources has not been possible to make for all years. The brackets indicate
years where that distinction was possible. The numbersin brackets areincluded for illustrative purposes only and are not included as part of total costs. If done uniformly
for all air categories, the corresponding numbers for the undesignated category would be those shown minus the bracketed numbersin stationary and mobile.

Existing Private Mobile Sources. From Appendix C, Table C-1A.

Existing Mobile Federally Mandated: Assumed to be 100 percent of the total costs of existing mobile air pollution regulations.
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Costs of Air and Radiation Pollution Control
New Private Mobile Sources: Estimated on the basis of the regulations and sources listed in Appendix A.
Full Implementation: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Mobile Federally Mandated: Assumed to be 100 percent of the total costs of mobile air pollution regulations.

Undesignated Federally Mandated: Assumed to be 100 percent of the total costs of undesignated air pollution regulations.

Total Air Pollution Federally Mandated: Assumed to be 100 percent of the total costs of air pollution regulations.
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Table 3-2B: RADIATION POLLUTION CONTROL OPERATING COSTSBY FUNDING SOURCE
(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.2 Radiation
Existing Regulations
EPA 13 18 14 19 25 27 29 32 35 38 41 43 46 49 52
Non-EPA Federal 301 263 283 303 323 342 362 382 402 422 442 461 481 501 521
State Government
Local Government

Private
Total Existing 314 281 297 322 348 370 391 414 437 459 482 505 527 550 573
Federally Mandated 314 281 297 322 348 370 391 414 437 459 482 505 527 550 573

New Regulations

Local Government

Private 0 0 3 8 14 20 25 31 36 42 48 53 59 65 71
Total New Regs 0 0 3 8 14 20 25 31 36 42 48 53 59 65 71

Full Implementation

Total Radiation 314 281 300 330 362 389 417 445 473 502 530 558 587 615 644
Federally Mandated 314 281 297 322 348 370 391 414 437 459 482 505 527 550 573
3.3 Total Air & Rad 10,045 10,708 10,383 10,246 9,185 9,869 10,280 15,100 15,643 17,499 19,465 21,126 22,889 24,301 26,030

Federally Mandated 10,045 10,708 10,380 10,237 9,171 9,850 10,255 15,069 15,607 17,457 19,417 21,072 22,830 24,236 25,959

Footnotes to Table 3-2B

Existing EPA Radiation: 1986-1990 data from annual Justification of Appropriation Estimates for Committee on Appropriations (data for 1986-1988 are Outlays; amount for 1989 is
Current Estimate; amount for 1990 is Request). Linear projection of expenditures for 1991-2000 based on historical data for the years 1986-1990.

Exigting Non-EPA Federa Radiation: 1986 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic
Analysis, U.S. Department of Commerce. Linear projection of expenditures for 1987-2000 based on historical datafor the years 1981-1986.

Existing Radiation Federally Mandated: Assumed to be 100 percent of total federal radiation costs.
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Costs of Air and Radiation Pollution Control 3-19
New Private Radiation: Estimated expenditures for radon control from Appendix D, Table D-1.
Total Radiation Federally Mandated: Assumed to be 100 percent of total federal radiation costs and O percent of private radon costs.

Total Air & Radiation Federally Mandated: Assumed to be 100 percent of thetotal costs of air pollution regulations. Assumed to be 100 percent of total federal radiation costs and O percent
of private radon costs.
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Table 3-3: AIR AND RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

3.1 Air Pollution
3.1.1 Stationary Sources

EPA

Non-EPA Federal 178 189 255 289 314 225 251 227 220 253 282 356 276
State & Local Govt 359 393 447 419 434 489 544 613 677 690 731 787 836 902 984
Private 5,872 6,588 6,741 7,622 8,918 10,181 11,306 12,081 12,370 12,789 12,911 14,120 14,922 15,518 16,561
Total Stationary 6,230 6,981 7,366 8,229 9,607 10,959 12,164 12,920 13,298 13,706 13,862 15,159 16,041 16,777 17,821

Federally Mandated 6,230 6,981 7,366 8,229 9,607 10,959 12,164 12,920 13,298 13,706 13,862 15,159 16,041 16,777 17,821

3.1.2 Mobile Sources
EPA
Non-EPA Federal
State & Local Govt
Private 1,345 2,236 2,268 2,409 2,642 3,043 3,367 3,672 4,010 4,213 4,501 5,182 5,832 6,269 7,025
Total Mobile 1,345 2,236 2,268 2,409 2,642 3,043 3,367 3,672 4,010 4,213 4,501 5,182 5,832 6,269 7,025
Federally Mandated 1,345 2,236 2,268 2,409 2,642 3,043 3,367 3,672 4,010 4,213 4,501 5,182 5,832 6,269 7,025

3.1.3 Undesignated Source
EPA

341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Non-EPA Federal
State & Local Govt
Total Undesignated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Federally Mandated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

3.1.4 Total Air Pollution 7,916 9,581 9,927 10,925 12,528 14,287 15,761 16,902 17,635 18,196 18,624 20,573 22,109 23,279 25,077
Federally Mandated 7,916 9,581 9,927 10,925 12,528 14,287 15,761 16,902 17,635 18,196 18,624 20,573 22,109 23,279 25,077

3.2 Radiation
EPA 18 17 14 18 12 10 9 12 15 15 13 15 12 16 13
Non-EPA Federal 241 214 146 164 228 220 204 186 208 193 203 217 341
State Government
Local Government

Private
Total Radiation 18 17 255 232 158 173 237 232 219 201 220 207 215 233 355
Federally Mandated 18 17 255 232 158 173 237 232 219 201 220 207 215 233 354
3.3 Total Air & Rad 7,934 9,598 10,182 11,156 12,686 14,460 15,998 17,134 17,854 18,397 18,844 20,780 22,324 23,513 25,431

Federally Mandated 7,934 9,598 10,182 11,156 12,686 14,460 15,998 17,134 17,854 18,397 18,844 20,780 22,324 23,513 25,431

Footnotes to Table 3-3

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2, plus amortized capital costs assuming an interest rate of seven percent and a capital life of ten
years for mobile sources, 25 years for radiation, and 20 years for all other capital on the accumulated capital investment shown in Table 3-1 since 1972.
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Table 3-3A: AIR POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

3.1 Air Pollution
3.1.1 Statlonarg Sources
e

Eégiting gulations

Non-EPA Federal 276 337 356 375 394 413 432 451 460 466 473 481 492 504 517
State & Local Govt 984 1,010 1,013 1,044 1,073 1,099 1,107 1,109 1,108 1,106 1,095 1,076 1,056 1,026 983
Private 16,561 17,568 17,642 18,007 18,850 19,441 19,552 19,499 19,440 19,336 19,279 19,244 19,215 19,141 19,058

Total Existing Regs 17,821 18,915 19,011 19,427 20,317 20,953 21,091 21,059 21,007 20,908 20,847 20,801 20,762 20,671 20,558
Federally Mandated 17,821 18,915 19,011 19,427 20,317 20,953 21,091 21,059 21,007 20,908 20,847 20,801 20,762 20,671 20,558

New Regulations

Private 45 107 170 197 217 242 375 556 1,196 1,713 1,903 2,218 2,896 4,053
Total New Regs 45 107 170 197 217 242 375 556 1,196 1,713 1,903 2,218 2,896 4,053
Full Implementation 3,042 3,053 3,084 3,490 3,897 4,301 4,708 5,114
Total Stationary 17,821 18,960 19,118 19,597 20,514 21,170 21,333 24,476 24,616 25,188 26,050 26,601 27,282 28,275 29,725

Federally Mandated 17,821 18,960 19,118 19,597 20,514 21,170 21,333 24,476 24,616 25,188 26,050 26,601 27,282 28,275 29,725

3.1.2 Mobile Sources _
Eésitlng Regulations
Private 7,025 7,469 7,885 7,888 6,664 7,098 7,570 7,965 8,210 8,397 8,532 8,745 8,934 9,167 9,383
Total Existing Regs 7,025 7,469 7,885 7,888 6,664 7,098 7,570 7,965 8,210 8,397 8,532 8,745 8,934 9,167 9,383
Federally Mandated 7,025 7,469 7,885 7,888 6,664 7,098 7,570 7,965 8,210 8,397 8,532 8,745 8,934 9,167 9,383

New Regulations

Private 14 161 175 437 568 544 521 1,195 1,906 2,618 3,316 3,315 3,317
Total New Regs 14 161 175 437 568 544 521 1,195 1,906 2,618 3,316 3,315 3,317
Full Implementation 1,326 1,345 1,505 1,522 1,537 1,553 1,568 1,440
Total Mobile 7,025 7,469 7,899 8,049 6,839 7,535 8,138 9,83 10,076 11,097 11,960 12,899 13,803 14,050 14,140

Federally Mandated 7,025 7,469 7,899 8,049 6,839 7,535 8,138 9,835 10,076 11,097 11,960 12,899 13,803 14,050 14,140
3.1.3 Undesignated Source
EPA

231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Total Undesignated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Federally Mandated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184

3.1.4 Total Air Pollution 25,077 26,679 27,238 27,872 27,588 29,005 29,692 34,528 34,905 36,493 38,212 39,699 41,278 42,513 44,049
Federally Mandated 25,077 26,679 27,238 27,872 27,588 29,005 29,692 34,528 34,905 36,493 38,212 39,699 41,278 42,513 44,049

Footnotes to Table 3-3A

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2A, plus amortized capital costs assuming an interest rate of seven percent and a capital life of ten
years for mobile sources, 25 years for radiation, and 20 years for all other capital on the accumulated capital investment shown in Tables 3-1 and 3-1A since 1972.
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Table 3-3B: RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

3.2 Radiation
Existing Regulations
EPA 13 18 14 19 25 27 29 32 35 38 41 43 46 49 52
Non-EPA Federal 341 308 333 358 384 411 438 465 493 521 550 579 608 636 665
State Government
Local Government

Private
Total Exist Radiation 354 326 347 377 410 438 467 497 528 559 590 622 654 685 717
Federally Mandated 354 326 347 377 410 438 467 497 528 559 590 622 654 685 717

New Regulations
Local Government

Private 0 1 6 19 31 45 58 71 85 100 115 130 146 162 179
Total New Regs 0 1 6 19 31 45 58 71 85 100 115 130 146 162 179
Full Implementation
Total Radiation 355 327 353 396 441 483 525 568 613 659 705 752 800 847 896
Federally Mandated 354 326 347 377 410 438 467 497 528 559 590 622 654 685 717
3.3 Total Air & Rad 25,431 27,006 27,591 28,267 28,029 29,488 30,217 35,096 35,518 37,151 38,917 40,451 42,078 43,361 44,944

Federally Mandated 25,431 27,005 27,585 28,249 27,998 29,443 30,159 35,025 35,433 37,051 38,802 40,321 41,932 43,198 44,765

Footnotes to Table 3-3B

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2B, plus amortized capital costs assuming an interest rate of seven percent and a capital life of 25
years on the accumulated capital investment shown in Tables 3-1 and 3-1B since 1972.
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Costs of Air and Radiation Pollution Control 3-23

Table 3-3C: AIR AND RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 3 PERCENT
(millions of 1986 dollars)

Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

3.1 Air Pollution
3.1.1 Stationary Sources

EPA

Non-EPA Federal 175 182 245 276 299 208 232 207 199 230 259 331 250
State & Local Govt 354 383 432 398 407 452 500 559 609 608 634 678 716 774 847
Private 5,736 6,272 6,246 6,937 8,059 9,157 10,122 10,727 10,845 11,104 11,077 12,165 12,847 13,329 14,261
Total Stationary 6,090 6,655 6,853 7,517 8,711 9,886 10,921 11,493 11,686 11,919 11,910 13,074 13,822 14,434 15,357

Federally Mandated 6,090 6,655 6,853 7,517 8,711 9,886 10,921 11,493 11,686 11,919 11,910 13,074 13,822 14,434 15,357

3.1.2 Mobile Sources

EPA
Private 1,338 2,215 2,235 2,306 2,457 2,769 3,000 3,205 3,450 3,547 3,740 4,315 4,822 5,161 5,825
Total Mobile 1,338 2,215 2,235 2,306 2,457 2,769 3,000 3,205 3,450 3,547 3,740 4,315 4,822 5,161 5,825

Federally Mandated 1,338 2,215 2,235 2,306 2,457 2,769 3,000 3,205 3,450 3,547 3,740 4,315 4,822 5,161 5,825

3.1.3 Undesignated Source

EPA 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Total Undesignated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Federally Mandated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

3.1.4 Total Air Pollution 7,769 9,235 9,380 10,110 11,447 12,941 14,151 15,008 15,462 15,744 15,911 17,619 18,881 19,828 21,414
Federally Mandated 7,769 9,235 9,380 10,110 11,447 12,941 14,151 15,008 15,462 15,744 15,911 17,619 18,881 19,828 21,414

3.2 Radiation
EPA 18 17 14 18 12 10 9 12 15 15 13 15 12 16 13
Non-EPA Federal 240 213 144 162 225 217 199 178 199 183 192 205 328
State Government
Local Government

Private
Total Radiation 18 17 255 231 156 171 234 229 214 193 212 198 204 221 341
Federally Mandated 18 17 255 231 156 171 234 229 214 193 212 198 204 221 341
3.3 Total Air & Rad 7,787 9,251 9,635 10,341 11,603 13,112 14,386 15,237 15,676 15,937 16,123 17,817 19,085 20,050 21,755

Federally Mandated 7,787 9,251 9,635 10,341 11,603 13,112 14,386 15,237 15,676 15,937 16,123 17,817 19,085 20,050 21,755

Footnotes to Table 3-3C

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2, plus amortized capital costs assuming an interest rate of three percent and a capital life of ten years
for mobile sources, 25 years for radiation, and 20 years for al other capital on the accumulated capital investment shown in Table 3-1 since 1972.
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Table 3-3D: AIR POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 3 PERCENT
(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

3.1 Air Pollution
3.1.1 Statlonarg Sources
e

EX|st|ng gulations

Non EPA Federal 250 310 328 346 364 382 400 418 428 437 447 457 469 482 496
State & Local Govt 847 865 862 886 9209 930 939 943 945 947 941 931 919 900 873
Private 14,261 15,156 15,121 15,382 16,122 16,612 16,761 16,794 16,821 16,817 16,847 16,892 16,941 16,959 16,969

Total Existing Regs 15,357 16,331 16,311 16,614 17,395 17,925 18,100 18,155 18,195 18,202 18,235 18,280 18,329 18,341 18,338
Federally Mandated 15,357 16,331 16,311 16,614 17,395 17,925 18,100 18,155 18,195 18,202 18,235 18,280 18,329 18,341 18,338

New Regulations

Private 32 81 131 155 172 195 328 509 1,149 1,666 1,856 2,171 2,849 4,006
Total New Regs 32 81 131 155 172 195 328 509 1,149 1,666 1,856 2,171 2,849 4,006
Full Implementation 3,042 3,053 3,084 3,490 3,897 4,301 4,708 5,114
Total Stationary 15,357 16,363 16,392 16,745 17,550 18,097 18,295 21,524 21,757 22,434 23,390 24,032 24,801 25,897 27,457

Federally Mandated 15,357 16,363 16,392 16,745 17,550 18,097 18,295 21,524 21,757 22,434 23,390 24,032 24,801 25,897 27,457

3.1.2 Mobile Sources _
Eésitlng Regulations
Private 5,825 6,192 6,530 6,470 5,175 5,545 5,947 6,284 6,502 6,672 6,792 6,980 7,146 7,345 7,525
Total Existing Regs 5,825 6,192 6,530 6,470 5,175 5,545 5,947 6,284 6,502 6,672 6,792 6,980 7,146 7,345 7,525
Federally Mandated 5,825 6,192 6,530 6,470 5,175 5,545 5,947 6,284 6,502 6,672 6,792 6,980 7,146 7,345 7,525

New Regulations

Private 11 157 168 426 553 525 498 1,166 1,872 2,579 3,275 3,271 3,269
Total New Regs 11 157 168 426 553 525 498 1,166 1,872 2,579 3,275 3,271 3,269
Full Implementation 1,326 1,345 1,505 1,522 1,537 1,553 1,568 1,440
Total Mobile 5,825 6,192 6,541 6,627 5,343 5,971 6,500 8,136 8,345 9,343 10,186 11,096 11,974 12,183 12,235

Federally Mandated 5,825 6,192 6,541 6,627 5,343 5,971 6,500 8,136 8,345 9,343 10,186 11,096 11,974 12,183 12,235
3.1.3 Undesignated Source
EPA

231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Total Undesignated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Federally Mandated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184

3.1.4 Total Air Pollution 21,414 22,804 23,154 23,598 23,128 24,369 25,016 29,877 30,314 31,985 33,779 35,326 36,967 38,269 39,876
Federally Mandated 21,414 22,804 23,154 23,598 23,128 24,369 25,016 29,877 30,314 31,985 33,779 35,326 36,967 38,269 39,876

Footnotes to Table 3-3D

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2A, plus amortized capital costs assuming an interest rate of three percent and a capital life of ten
years for mobile sources and 20 years for al other capital on the accumulated capital investment shown in Table 3-1 and 3-1A since 1972.
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Table 3-3E: RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 3 PERCENT

Costs of Air and Radiation Pollution Control

(millions of 1986 dollars)

1990

3-25

Media 1986
Radiation
Existing Regulations
EPA 13
Non-EPA Federal 328
State Government
Local Government
Private
Total Exist Radiation 341
Federally Mandated 341
New Regulations
Local Government
Private 0
Total New Regs 0
Full Implementation
Total Radiation 341
Federally Mandated 341
Total Air & Rad 21,755

Federally Mandated 21,755

311
311

312
311

23,116
23,116

316

330
330

[6)¢}

335
330

23,490
23,485

340

359
359

15
15

374
359

23,972
23,957

25
364

389
389

25
25

415
389

23,543
23,517

1991 1992
27 29
388 413
415 442
415 442
36 47
36 47
452 489
415 442

24,821 25,505
24,785 25,458

32 35 38 41 43
438 463 488 514 540
470 498 526 554 583
470 498 526 554 583

58 69 81 93 105

58 69 81 93 105
528 567 607 647 688
470 498 526 554 583

566

612
612

117
117

730
612

591

640
640

130
130

770
640

669
669

143
143

812
669

30,404 30,881 32,591 34,426 36,014 37,697 39,040 40,688
30,346 30,811 32,510 34,334 35,910 37,580 38,910 40,545

Footnotes to Table 3-3E

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2B, plus amortized capital costs assuming an interest rate of three percent and a capital life of 25
years on the accumulated capital investment shown in Tables 3-1 and 3-1B since 1972.
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3-26 Environmental Investments

Table 3-3F: AIR AND RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 10 PERCENT
(millions of 1986 dollars)

Rpt
Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
3.1 Air Pollution
3.1.1 Stationary Sources
EPA
Non-EPA Federal 181 194 263 300 327 240 267 244 238 272 302 377 298
State & Local Govt 362 401 460 436 458 519 582 660 735 759 813 879 938 1,012 1,101
Private 5,987 6,856 7,161 8,204 9,646 11,049 12,311 13,231 13,665 14,219 14,468 15,779 16,683 17,376 18,514
Total Stationary 6,349 7,257 7,802 8,834 10,367 11,869 13,220 14,131 14,667 15,222 15,518 16,929 17,924 18,765 19,912

Federally Mandated 6,349 7,257 7,802 8,834 10,367 11,869 13,220 14,131 14,667 15,222 15,518 16,929 17,924 18,765 19,912

3.1.2 Mobile Sources

EPA
Private 1,350 2,253 2,295 2,492 2,791 3,265 3,663 4,051 4,464 4,752 5,117 5,885 6,650 7,166 7,996
Total Mobile 1,350 2,253 2,295 2,492 2,791 3,265 3,663 4,051 4,464 4,752 5,117 5,885 6,650 7,166 7,996

Federally Mandated 1,350 2,253 2,295 2,492 2,791 3,265 3,663 4,051 4,464 4,752 5,117 5,885 6,650 7,166 7,996

3.1.3 Undesignated Source

EPA 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Total Undesignated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231
Federally Mandated 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

3.1.4 Total Air Pollution 8,041 9,874 10,389 11,612 13,438 15,419 17,113 18,491 19,457 20,252 20,897 23,046 24,811 26,165 28,139
Federally Mandated 8,041 9,874 10,389 11,612 13,438 15,419 17,113 18,491 19,457 20,252 20,897 23,046 24,811 26,165 28,139

3.2 Radiation

EPA 18 17 14 18 12 10 9 12 15 15 13 15 12 16 13
Non-EPA Federal 242 215 148 165 230 223 209 193 215 201 212 228 353

Total Radiation 18 17 256 233 159 175 239 235 223 207 228 216 224 244 366
Federally Mandated 18 17 256 233 159 175 239 235 223 207 228 216 224 244 366

3.3 Total Air & Rad 8,058 9,891 10,645 11,845 13,597 15,594 17,353 18,726 19,681 20,459 21,124 23,261 25,034 26,409 28,505

Federally Mandated 8,058 9,891 10,645 11,845 13,597 15,594 17,353 18,726 19,681 20,459 21,124 23,261 25,034 26,409 28,505

Footnotes to Table 3-3F

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2, plus amortized capital costs assuming an interest rate of ten percent and a capital life of ten years
for mobile sources, 25 years for radiation, and 20 years for al other capital on the accumulated capital investment shown in Table 3-1 since 1972.
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Costs of Air and Radiation Pollution Control 3-27

Table 3-3G: AIR POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 10 PERCENT

(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

3.1 Air Pollution
3.1.1 Statlonarg Sources
e

EX|st|ng gulations

Non EPA Federal 298 359 380 400 420 440 460 479 486 491 495 502 511 522 535
State & Local Govt 1,101 1,133 1,142 1,178 1,211 1,241 1,249 1,250 1,246 1,241 1,225 1,199 1,172 1,132 1,077
Private 18,514 13,616 19,781 20,236 21,166 21.842 21.920 21.795 21.662 21.474 21.343 21.241 21.145 20.994 20.831

Total Existing Regs 19, 912 21,108 21,303 21,814 22,797 23.523 23,629 23.524 23,394 23.206 23,063 22.942 22.828 22.648 22,442
Federally Mandated 19,912 21,108 21,303 21,814 22,797 23,523 23,629 23,524 23,394 23,206 23,063 22,942 22,828 22.648 22,442

New Regulations

Private 56 129 203 233 255 282 415 596 1,236 1,753 1,943 2,258 2,936 4,093
Total New Regs 56 129 203 233 255 282 415 596 1,236 1,753 1,943 2,258 2,936 4,093
Full Implementation 3,042 3,053 3,084 3,490 3,897 4,301 4,708 5,114
Total Stationary 19,912 21,165 21,432 22,017 23,030 23,778 23,911 26,982 27,044 27,526 28,307 28,782 29,387 30,292 31,650

Federally Mandated 19,912 21,165 21,432 22,017 23,030 23,778 23,911 26,982 27,044 27,526 28,307 28,782 29,387 30,292 31,650

3.1.2 Mobile Sources _
Eésitlng Regulations

Private 7,996 8,503 8,983 9,03, 7,870 8,35 8,886 9,326 9,593 9,795 9,942 10,174 10,383 10,644 10,888
Total Existing Regs 7.996 8.503 8.983 9.035 7.870 8.355 8.886 9.326 9.593 9.795 9.942 10.174 10.383 10.644 10.888
Federally Mandated 7,996 8,503 8,983 9,035 7,870 8,355 8,88 9,326 9,593 9,795 9,942 10,174 10,383 10,644 10,888
New Regulations

Private 16 165 181 446 580 559 540 1,217 1,932 2,649 3,349 3,350 3,355
Total New Regs 16 165 181 446 580 559 540 1,217 1,932 2,649 3,349 3,350 3,355
Full Implementation 1,326 1,345 1,505 1,522 1,537 1,553 1,568 1,440
Total Mobile 7,996 8,503 8,998 9,201 8,051 8,801 9,465 11,211 11,479 12,517 13,396 14,359 15,285 15,562 15,683

Federally Mandated 7,996 8,503 8,998 9,201 8,051 8,801 9,465 11,211 11,479 12,517 13,396 14,359 15,285 15,562 15,683
3.1.3 Undesignated Source

231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Total Undesignated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184
Federally Mandated 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184

3.1.4 Total Air Pollution 28,139 29,918 30,651 31,444 31,315 32,880 33,598 38,409 38,735 40,251 41,906 43,339 44,865 46,043 47,516
Federally Mandated 28,139 29,918 30,651 31,444 31,315 32,880 33,598 38,409 38,735 40,251 41,906 43,339 44,865 46,043 47,516

Footnotes to Table 3-3G

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2A, plus amortized capital costs assuming an interest rate of 10 percent and a capital life of ten years
for mobile sources and 20 years for all other capital on the accumulated capital investment shown in Tables 3-1 and 3-1A since 1972.
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3-28 Environmental Investments

Table 3-3H: RADIATION POLLUTION CONTROL COSTSBY FUNDING SOURCE ANNUALIZED AT 10 PERCENT

(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.2 Radiation
Existing Regulations
EPA 13 18 14 19 25 27 29 32 35 38 41 43 46 49 52
Non-EPA Federal 353 321 347 374 402 430 459 488 518 549 580 612 644 674 706
State Government
Local Government

Private
Total Exist Radiation 366 339 361 393 427 457 488 521 553 587 621 655 690 723 758
Federally Mandated 366 339 361 393 427 457 488 521 553 587 621 655 690 723 758

New Regulations
Local Government

Private 0 1 7 21 36 52 67 83 929 116 134 152 170 190 210
Total New Regs 0 1 7 21 36 52 67 83 929 116 134 152 170 190 210
Full Implementation
Total Radiation 366 340 368 414 463 509 555 603 653 703 755 807 861 913 967
Federally Mandated 366 339 361 393 427 457 488 521 553 587 621 655 690 723 758
3.3 Total Air & Rad 28,505 30,258 31,019 31,858 31,778 33,389 34,153 39,013 39,387 40,954 42,660 44,146 45,726 46,956 48,483

Federally Mandate 28,505 30,257 31,012 31,837 31,743 33,337 34,086 38,930 39,288 40,837 42,526 43,995 45,556 46,767 48,274

Footnotes to Table 3-3H

Sum of operating costs for year in question, shown on corresponding lines of Table 3-2B, plus amortized capital costs assuming an interest rate of 10 percent and a capital life of 25 years
on the accumulated capital investment shown in Tables 3-1 and 3-1B since 1972.
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Costs of Air and Radiation Pollution Control

Table 3-4: AIR POLLUTION CONTROL CAPITAL COSTSBY POLLUTANT

(millions of 1986 dollars)

1976

1977

3-29

Air Pollution
.1 Stationary Sources

Particulates
Sulfur Oxides

NOx and CO
Hydrocarbons/VOCs
Lead

Hazardous

Other

Total Stationary

3.1.2 Mobile Sources
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated

Total Mobile

3.1.3 Undesignated Source
3.1.4 Total Air Pollution

3.2 Radiation
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total Radiation

3.3 Total Air & Rad

3,041
1,134
147
444
28

98
262
5,155

268
268

5,422

195 206
588 623
38 53
129 181
346 485

564 472
564 472

7,388 7,392

4,242
1,642
221
667
39
133
356
7,299

2,775
2,775

10,074

20
20

10,094

3,936
1,395
222
670
41
140
376
6,781

3,256
3,256

10,037

16
16

10,053

3,860
1,139
230
696
41
141
377
6,484

3,548
3,548

10,032

00 00

10,040

3,585

286
866
42
146
390
6,295

3,685
3,685

9,980

4,010
4,010

10,745

22
22

10,767

3,716
3,716

10,549

64
64

10,613

3,457

361
1,091
38
129
345
6,409

4,189
4,189

10,598

89
89

10,687

4,049
4,049

10,130

4,812
4,812

9,737

2,347

158
918
47
215
379
4,894

6,125
6,125

11,020

2,053

172
1,259
170
134
356
4,577

6,664
6,664

11,240

1,643

193
1,495
153
151
267
4,440

6,885
6,885

11,325
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Footnotesto Table 3-4
Air Stationary Sources: Total stationary source capital expenditures from Table 3-1 (Non-EPA Federal and Private) distributed across pollutants using factorsin Appendix B, Table B-8.

Air Mobile Sources: Total mobile source capita expenditures from Table 3-1 (all Private). All mobile source capital expenditures are included as undesignated (i.e., undesignated among
pollutants) because a distinction by pollutant has not been possible. Also see Appendix C, Table C-1.

Radiation: Total radiation capital expendituresfrom Table 3-1 (all Non-EPA Federd). All radiation capital expenditures are included as undesignated (i.e., undesignated among pollutants)
because a distinction by pollutant has not been possible.
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Costs of Air and Radiation Pollution Control

Table 3-4A: AIR POLLUTION CONTROL CAPITAL COSTSBY POLLUTANT

(millions of 1986 dollars)

1990

1991

1992

1993

3-31

3.1 Air Pollution

3.1.1 Stationarg Sources
Existin egulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Hazardous
Other

1,643
538
193

1,495
153
151
267

Total Existing Regs 4,440

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Hazardous
Other

Total New Regs

Total Stationary 4,440

3.1.2 Mobile Sources _

Existing Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other

Undesignated

Total Existing Regs

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated

Total New Regs

Total Mobile
3.1.3 Undesignated Source
3.1.4 Total Air Pollution 1

6,885
6,885

6,885

1,325

477
4,915

6,653
6,653

6,653

11,568

477
4,741

6,788
6,788

91

96
6,883

11,624

477
4,619

6,476
6,476

92

97
6,573

11,192

106

106
4,126

6,566
6,566

92

97
6,663

10,790

106

106
4,004

6,729
6,729

40
106

147
6,876

10,880

106

106
3,883

6,871
6,871

41
110

3,655

7,066
7,066

43
113

156
7,222

10,876

3,533

7,217
7,217

69
117

186
7,403

10,936

3,411

7,367
7,367

71
120

191
7,559

10,970

3,290

7,468
7,468

73
124

3,168

7,623
7,623

75
128

203
7,827

10,995

3,046

7,732
7,732

77
132

210
7,941

10,988

2,924

7,844
7.844

80
136

216
8,061

10,985

2,803

7,956
7,956

82
141
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Footnotes to Table 3-4A

Exigting Stationary Sources: Total existing stationary source capital expenditures from Table 3-1A (Non-EPA Federal and Private) distributed across pollutants using factorsin Appendi
B, Table B-8.

New Stationary Sources: Total new stationary source capital expenditures from Table 3-1A (all Private) distributed across pollutants using factorsin Appendix B, Table B-8.

Existing Mobile Sources: Data are total existing mobile source capital expenditures from Table 3-1A (all Private). Also see Appendix C, Table C-1A. All mobile source capital
expenditures are included as undesignated (i.e., undesignated among pollutants) because a distinction by pollutant has not been possible.

New Mobile Sources: Data are total new mobile source capital expenditures from Table 3-1A (all Private). Also see Appendix C, Table C-1A. All mobile source capital expenditure
areincluded as undesignated (i.e., undesignated among pollutants) because a distinction by pollutant has not been possible.
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Costs of Air and Radiation Pollution Control 3-33

Table 3-4B: RADIATION POLLUTION CONTROL CAPITAL COSTSBY POLLUTANT
(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.2 Radiation
Existing Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated a7 56 56 66 72 77 82 87 92 98 103 108 113 118 124
Total Existing Regs a7 56 56 66 72 77 82 87 92 98 103 108 113 118 124

New Regulations

Radon 1 4 34 79 79 94 89 93 98 103 107 112 117 122 127
High Lev Nucl Waste

Low Lev Nucl Waste

Nucl Fuel Cycl Rsk

Radiofrqcy Radiatn

Uranium Mill Tailg

Undesignated
Total New Regs 1 4 34 79 79 94 89 93 98 103 107 112 117 122 127
Total Radiation 48 60 90 145 151 171 171 180 190 201 210 220 230 240 251
3.3 Total Air & Rad 11,373 11,628 11,714 11,337 10,940 11,051 11,076 11,057 11,126 11,171 11,165 11,215 11,218 11,225 11,232

Footnotes to Table 3-4B

Existing Radiation: Total existing radiation capital expenditures from Table 3-1B (all Non-EPA Federal). All radiation capital expenditures for existing regulations are included as
undesignated (i.e., undesignated among pollutants) because a distinction by pollutant has not been possible.

New Radiation: Estimated expenditures for radon control from Appendix D, Table D-1.
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Table 3-5: AIR POLLUTION CONTROL OPERATING COSTSBY POLLUTANT
(millions of 1986 dollars)

Rpt
Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
3.1 Air Pollution
3.1.1 Stationary Sources
Particulates 3,389 3,452 3,078 3,345 3,770 4,306 4,467 4,578 4,073 4,046 3,296 3,493 3,996 3,876 3,427
Sulfur Oxides 1,264 1,287 1,256 1,295 1,336 1,271 1,221 1,196 1,202 1,157 1,766 1,904 1,414 816 1,122
NOx and CO 164 167 166 174 212 257 357 366 451 422 335 409 269 324 403
Hydrocarbons/VOCs 495 504 503 526 642 777 1,079 1,107 1,363 1,277 1,014 1,238 1,564 2,377 3,120
Lead 32 32 43 31 39 46 53 53 45 44 49 64 80 321 319
Hazardous 109 111 146 105 134 157 182 181 154 151 169 220 366 254 315
Other 291 297 391 281 360 420 487 484 411 403 453 588 646 672 557
Total Stationary 5,744 5,850 5,583 5,756 6,494 7,234 7,845 7,965 7,698 7,501 7,083 7,915 8,335 8,639 9,264
3.1.2 Mobile Sources
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated 1,307 2,118 2,082 1,828 1,597 1,494 1,293 1,027 836 443 192 269 114 A 236
Total Mobile 1,307 2,118 2,082 1,828 1,597 1,494 1,293 1,027 836 443 192 269 114 A 236
3.1.3 Undesignated Source 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

3.1.4 Total Air Pollution 7,392 8,332 7,957 7,871 8,370 9,013 9,368 9,302 8,861 8,221 7,536 8,415 8,685 8,869 9,731

3.2 Radiation
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg

Undesignated 18 17 253 228 153 168 229 222 204 178 195 179 183 197 314
Total Radiation 18 17 253 228 153 168 229 222 204 178 195 179 183 197 314
3.3 Total Air & Rad 7,409 8,349 8,210 8,099 8,523 9,180 9,597 9,524 9,065 8,399 7,731 8,594 8,868 9,066 10,045
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Costs of Air and Radiation Pollution Control 3-35

Footnotes to Table 3-5

Air Stationary Sources: Total stationary source operating expenditures from Table 3-2 (EPA, Non-EPA Federal, and Private) distributed across pollutants using factors in Appendix B,
Table B-8.

Air Mobile Sources: Total mobile source operating expenditures from Table 3-2 (EPA and Private). Also see Appendix C, Table C-1.
Undesignated Source: Total undesignated source operating expenditures from Table 3-2 (EPA, State and Local Government).

Radiation: Total radiation operating expenditures from Table 3-2 (EPA and Non-EPA Federal). All radiation operating expenditures are included as undesignated (i.e., undesignated among
pollutants) because a distinction by pollutant has not been possible.
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Table 3-5A:

Environmental Investments

(millions of 1986 dollars)

AIR POLLUTION CONTROL OPERATING COSTSBY POLLUTANT

52

29

1.

2

Air Pollution
Statlgnarg Sources
Existin e
Particulates
Sulfur Oxides

NOx and CO
Hydrocarbons/VOCs
Lead

Hazardous
Other_ _
Total Existing Regs

New Regulations
Particulates

Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
ead
Hazardous
er
Total New Regs
Total Stationary

Mobile Sources

Existing Regulations

Particulates
Sulfur Oxides

NOx and CO
Hydrocarbons/VOCs
Lead

Other
Undesignated
Total EXxisting Regs

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead

Other
Undesignated
Total New Regs

Total Mobile

3.1.3 Undesignated Source
3.1.4 Total Air Pollution

gulations

9,264

236
236

9,939

238
238

238
250
10,427

17
9,649

213
213

1989 1990 1991 1992
4,179 4,400 4,515 4,631
1,240 1,306 1,340 1,375

365 384 394 404
2,574 2,710 2,781 2,853
261 275 282 290
345 364 373 383
693 730 749 768
9,657 10,168 10,436 10,704
17 35 52 52
5
10
35 52 62 77
9,692 10,220 10,498 10,781
136) (1,766 1,694 1,623
136) (1,766 1,694 1,623
241 484
134 134 134
134 134 375 484

() (1,632) (1,319) (1,139) (1,111) (1,070)

226 235 301
9,916 8,823 9,480

November 1990

221

20
124
210
11,182

(1-243

438

438

217

63
29

247
391
11,630

(1-458

389

389

212

557
1,031
12,538

(1-372

335

700
1,035

(337)

207

654

29
743
1,548
13,323

(1-320

318

1,400
1,718

398
203

9,863 10,287 10,772 12,408 13,923

654

29
929
1,738
13,781

(1-248

301

2,100
2,401

1,155
198
15,134

654

29
1,239
2,053

14,364

(1-181

283

2,800
3,083

1,892
193
16,449

654

448
29

1,548
2,731
15,310

(1-183

265

2,800
3,065

1,912
189
17,410

(-1

249



Costs of Air and Radiation Pollution Control 3-37

Footnotes to Table 3-5A

Exigting Stationary Sources: Totd stationary source operating expenditures from Table 3-2A (EPA, Non-EPA Federal, and Private) distributed across pollutants using factorsin Appendix
B, Table B-8.

New Stationary Sources: Total stationary source operating expenditures from Table 3-2A (all Private) distributed across pollutants using factorsin Appendix B, Table B-8.

Existing Mobile Sources: Data are total mobile source operating expenditures from Table 3-2A (EPA and Private). Also see Appendix C, Table C-1A. All mobile source operating
expenditures are included as undesignated (i.e., undesignated among pollutants) because a distinction by pollutant has not been possible.

New Mobile Sources: Data are total mobile source operating expenditures from Table 3-2A (all Private). Also see Appendix C, Table C-1A. All mobile source operating expenditures
areincluded as undesignated (i.e., undesignated among pollutants) because a distinction by pollutant has not been possible.
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Table 3-5B: RADIATION POLLUTION CONTROL OPERATING COSTSBY POLLUTANT

(millions of 1986 dollars)

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

Radiation

Existing Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total Existing Regs

New Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total New Regs

Total Radiation

Total Air & Rad

314
314

314

281
281

281

297
297

300

322
322

330

10,045 10,708 10,383 10,246

348
348

14

Footnotes to Table 3-5B

370
370

20

20

389

391
391

25

25

417

414
414

31

31

445

437
437

36

36

473

459
459

42

42

502

482
482

48

48

530

505
505

53

53

558

9,869 10,280 10,732 11,245 12,910 14,453 15,692

527
527

59

59
587

17,035

550
550

65

65
615

18,025

573
573

71

Exigting Radiation: Total exigting radiation operating expenditures from Table 3-2B (EPA and Non-EPA Federal). All radiation operating expenditures are included as undesignated (i.e.,
undesignated among pollutants) because a distinction by pollutant has not been possible.

New Radiation: Estimated expenditures for radon control from Appendix D, Table D-1.
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Costs of Air and Radiation Pollution Control 3-39

Table 3-6: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

3.1 Air Pollution
3.1.1 Stationary Sources

Particulates 3,676 4,119 4,105 4,773 5,569 6,469 6,969 7,446 7,281 7,581 7,098 7,500 8,225 8,298 8,005
Sulfur Oxides 1,371 1,536 1,651 1,846 2,019 2,061 2,103 2,174 2,281 2,329 3,081 3,331 2,920 2,362 2,719
NOx and CO 178 199 218 247 306 372 499 537 660 665 606 704 579 650 747
Hydrocarbons/VOCs 537 602 659 746 925 1,125 1,510 1,626 1,995 2,012 1,832 2,128 2,541 3,473 4,357
Lead 34 39 54 45 58 68 80 83 79 82 91 110 130 387 400
Hazardous 118 132 185 156 199 235 273 286 272 282 314 377 544 444 520
Other 316 354 494 417 532 628 731 767 729 754 839 1,009 1,103 1,162 1,073
Total Stationary 6,230 6,981 7,366 8,229 9,607 10,959 12,164 12,920 13,298 13,706 13,862 15,159 16,041 16,777 17,821
3.1.2 Mobile Sources
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated 1,345 2,236 2,268 2,409 2,642 3,043 3,367 3,672 4,010 4,213 4,501 5,182 5,832 6,269 7,025
Total Mobile 1,345 2,236 2,268 2,409 2,642 3,043 3,367 3,672 4,010 4,213 4,501 5,182 5,832 6,269 7,025
3.1.3 Undesignated Source 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

w

.1.4 Total Air Pollution 7,916 9,581 9,927 10,925 12,528 14,287 15,761 16,902 17,635 18,196 18,624 20,573 22,109 23,279 25,077

3.2 Radiation
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg

Undesignated 18 17 255 232 158 173 237 232 219 201 220 207 215 233 354
Total Radiation 18 17 255 232 158 173 237 232 219 201 220 207 215 233 355
3.3 Total Air & Rad 7,934 9,598 10,182 11,156 12,686 14,460 15,998 17,134 17,854 18,397 18,844 20,780 22,324 23,513 25,431

Footnotes to Table 3-6

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5, plus amortized capital costs assuming an interest rate of seven percent and a capital life of ten
years for mobile sources, 25 years for radiation, and 20 years for all other capital on the accumulated capital investment shown in Table 3-4 since 1972.
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Table 3-6A: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
3.1 Air Pollution
3.1.1 Statlgnarx Sources

Existin egulations

Particulates 8,005 9,059 9,101 9,281 9,666 9,941 9,924 9,809 9,709 9,564 9,443 9,324 9,226 9,095 8,985
Sulfur Oxides 2,719 2,927 2,940 2,993 3,107 3,189 3,162 3,099 3,029 2,950 2,893 2,858 2,837 2,811 2,779
NOx and CO 747 735 739 755 788 812 822 827 830 831 832 832 826 817 800
Hydrocarbons/VOCs 4,357 3,998 4,023 4,134 4,371 4,541 4,665 4,773 4,874 4,969 5,060 5,145 5,211 5,268 5,295
Lead 400 361 364 375 399 416 430 443 455 467 479 490 501 512 522
Hazardous 520 575 579 593 625 648 661 671 675 684 691 698 704 709 715
Oth 1,259 1,266 1,296 1,360 1,406 1,426 1,437 1,434 1,443 1,449 1,454 1,457 1,458 1,461

er 1,073 , , » » » » »
Total Existing Regs 17,821 18,915 19,011 19,427 20,317 20,953 21,091 21,059 21,007 20,908 20,847 20,801 20,762 20,671 20,558
New Regulations

Particulates 45 107 170 187 187 187 187 187 187 187 187 187 187 187
Sulfur Oxides 327 654 654 654 654 1,308
NOx and CO
Hydrocarbons/VOCs 5 5 63 66 70 74 79 448 641
Lead 10 30 50 59 59 59 59 59 59 59 59
%ﬁﬁ?rdous 124 247 557 743 929 1,239 1,548 1,858
er
Total New Regs 45 107 170 197 217 242 375 556 1,196 1,713 1,903 2,218 2,896 4,053

Total Stationary 17,821 18,960 19,118 19,597 20,514 21,170 21,333 21,434 21,563 22,104 22,560 22,704 22,981 23,567 24,611

3.1.2 Mobile Sources _
Existing Regulations

Particulates

Sulfur Oxides

NOx and CO

Hydrocarbons/VOCs

Othe

er.

Undesignated 7,025 7,469 7,885 7,888 6,664 7,098 7,570 7,965 8,210 8,397 8,532 8,745 8,934 9,167 9,383
Total EXisting Regs 7,025 7,469 7,885 7,888 6,664 7,098 7,570 7,965 8,210 8,397 8,532 8,745 8,934 9,167 9,383
New Regulations

Particulates 1 1 2 249 498 458 419 375 368 362 354 347 342

Sulfur Oxides

NOx and CO 13 26 39 54 70 86 103 120 137 156 162 168 175

Hydrocarbons/VOCs 134 134 134

Lead

Other.

Undesignated 700 1,400 2,100 2,800 2,800 2,800
Total New Regs 14 161 175 437 568 544 521 1,195 1,906 2,618 3,316 3,315 3,317
Total Mobile 7,025 7,469 7,899 8,049 6,839 7,535 8,138 8,509 8,731 9,592 10,438 11,362 12,250 12,482 12,700

3.1.3 Undesignated Source 231 250 221 226 235 301 221 217 212 207 203 198 193 189 184

3.1.4 Total Air Pollution 25,077 26,679 27,238 27,872 27,588 29,005 29,692 30,160 30,507 31,904 33,200 34,265 35,424 36,237 37,495
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Costs of Air and Radiation Pollution Control 3-41
Footnotes to Table 3-6A

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5, plus amortized capital costs assuming an interest rate of seven percent and a capital life of ten
years for mobile sources, 25 years for radiation, and 20 years for all other capital on the accumulated capital investment shown in Tables 3-4 and 3-4A since 1972.
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Table 3-6B: RADIATION POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 7 PERCENT

(millions of 1986 dollars)

Sec Media 1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

3.2 Radiation

Existing Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated 354

Total Existing Regs 354

New Regulations

Radon 0
High Lev Nucl Waste

Low Lev Nucl Waste

Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg

Undesignated
Total New Regs 0
Total Radiation 355

3.3 Total Air & Rad

326
326

327

347
347

353

377
377

19

19

396

25,431 27,006 27,591 28,267

410
410

31

31

441

438
438

45

45

483

467
467

58

58

525

497
497

71

71

568

528
528

85

85

613

559
559

100

100

659

590
590

115

115

705

622
622

130

130

752

654
654

146

146

800

685
685

162

162

847

717
717

179

179

896

28,029 29,488 30,217 30,728 31,120 32,562 33,905 35,017 36,224 37,085 38,390

Footnotes to Table 3-6B

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5B, plus amortized capital costs assuming an interest rate of seven percent and a capital life of 25
years on the accumulated capital investment shown in Tables 3-4 and 3-4B since 1972.
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Table 3-6C: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 3 PERCENT
(millions of 1986 dollars)

Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

3.1 Air Pollution
3.1.1 Stationary Sources

Particulates 3,594 3,927 3,810 4,362 5,051 5,847 6,249 6,620 6,358 6,564 6,004 6,347 7,007 7,025 6,687
Sulfur Oxides 1,340 1,464 1,537 1,687 1,822 1,833 1,849 1,893 1,970 1,992 2,703 2,920 2,486 1,917 2,260
NOx and CO 174 190 203 226 279 339 458 488 599 595 528 619 490 556 648
Hydrocarbons/VOCs 525 574 614 682 843 1,025 1,386 1,476 1,813 1,800 1,597 1,872 2,260 3,157 4,001
Lead 34 37 51 41 52 62 72 75 69 71 79 97 115 368 377
Hazardous 115 126 173 141 180 212 247 256 238 244 272 332 492 389 461
Other 309 338 464 378 483 568 661 685 638 653 728 888 971 1,021 924
Total Stationary 6,090 6,655 6,853 7,517 8,711 9,886 10,921 11,493 11,686 11,919 11,910 13,074 13,822 14,434 15,357
3.1.2 Mobile Sources
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated 1,338 2,215 2,235 2,306 2,457 2,769 3,000 3,205 3,450 3,547 3,740 4,315 4,822 5,161 5,825
Total Mobile 1,338 2,215 2,235 2,306 2,457 2,769 3,000 3,205 3,450 3,547 3,740 4,315 4,822 5,161 5,825
3.1.3 Undesignated Source 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

w

.1.4 Total Air Pollution 7,769 9,235 9,380 10,110 11,447 12,941 14,151 15,008 15,462 15,744 15,911 17,619 18,881 19,828 21,414

3.2 Radiation
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg

Undesignated 18 17 255 231 156 171 234 229 214 193 212 198 204 221 341
Total Radiation 18 17 255 231 156 171 234 229 214 193 212 198 204 221 341
3.3 Total Air & Rad 7,787 9,251 9,635 10,341 11,603 13,112 14,386 15,237 15,676 15,937 16,123 17,817 19,085 20,050 21,755

Footnotes to Table 3-6C

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5, plus amortized capital costs assuming an interest rate of three percent and a capital life of ten years
for mobile sources, 25 years for radiation, and 20 years for al other capital on the accumulated capital investment shown in Table 3-4 since 1972.

November 1990



Environmental Investments

Table 3-6D: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 3 PERCENT
(millions of 1986 dollars)

1990

1991

1992

1993

.2

Air Pollution

Stationary Sources

Existing Regulations

Particulates 6,687 7,689
Sulfur Oxides 2,260 2,452
NOx and CO 648 632
Hydrocarbons/VOCs 4,001 3,609
Lead 377

Hazardous 461 512
Other 924 1,102
Total Existing Regs 15,357 16,331

New Regulations

Particulates 32
Sulfur Oxides

NOx and CO

Hydrocarbons/VOCs

Lead

Hazardous

Other
Total New Regs 32
Total Stationary 15,357 16,363
Mobile Sources

Existing Regulations

Particulates

Sulfur Oxides

NOx and CO

Hydrocarbons/VOCs

Lead

Other

Undesignated 5,825 6,192
Total Existing Regs 5,825 6,192

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated

Total New Regs

Total Mobile 5,825 6,192

3.1.3 Undesignated Source 231 250
3.1.4 Total Air Pollution 21,414 22,804

81
16,392

6,530
6,530

11

131
16,745

6,470
6,470

21
134

157
6,627
226
23,598

155
17,550

5,175
5,175

32
134

168
5,343
235
23,128

1,217
17,925

148

24

172
18,097

5,545
5,545
247

45
134

426
5,971
301
24,369

195
18,295

5,947
5,947

495
58
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6,284
6,284

454
71

1,254
18,195

148

63
50
247
509

18,704

6,502
6,502
413
84

498
7,000
212
25,916

1,265
18,202

148
327
66

50
557
1,149

19,350

6,672
6,672
368
99

700
1,166

7,838
207
27,396

1,275
18,235

148
654
70

50
743
1,666

19,900

6,792
6,792
359
113

1,400
1,872

8,664
203
28,767

6,980
6,980

351
128

7,146
7,146

342
133

7,345
7,345

332
138

7,525
7,525

325
144
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Footnotes to Table 3-6D

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5A, plus amortized capital costs assuming an interest rate of three percent and a capital life of ten
years for mobile sources and 20 years for al other capital on the accumulated capital investment shown in Table 3-4 and 3-4A since 1972.
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Table 3-6E: RADIATION POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 3 PERCENT

(millions of 1986 dollars)

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Radiation

Existing Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total Existing Regs

New Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total New Regs

Total Radiation

Total Air & Rad

341
341

341

311
311

312

330
330

335

359
359

15

15

374

389
389

25

25

415

415
415

36

36

452

442
442

47

47

489

470
470

58

58

528

498
498

69

69

567

526
526

81

81

607

554
554

93

93

647

583
583

105

105

688

612
612

117

117

730

640
640

130

130

770

669
669

143

143

812

21,755 23,116 23,490 23,972 23,543 24,821 25,505 26,036 26,483 28,002 29,414 30,580 31,843 32,764 34,134

Footnotes to Table 3-6E

Exigting Radiation: Sum of operating costs for year in question, shown on corresponding lines of Table 3-5B, plus amortized capital costs assuming an interest rate of three percent and

acapital life of 25 years on the accumulated capital investment shown in Tables 3-4 and 3-4B since 1972.
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Table 3-6F: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 10 PERCENT
(millions of 1986 dollars)

3.1 Air Pollution
3.1.1 Stationary Sources

Particulates 3,746 4,282 4,356 5,122 6,009 6,998 7,580 8,147 8,066 8,445 8,027 8,480 9,258 9,379 9,124
Sulfur Oxides 1,397 1,597 1,748 1,980 2,185 2,254 2,319 2,413 2,544 2,616 3,403 3,680 3,288 2,740 3,110
NOx and CO 181 207 231 264 329 400 534 579 711 725 672 776 654 730 831
Hydrocarbons/VOCs 547 626 697 799 994 1,210 1,615 1,752 2,150 2,192 2,032 2,346 2,780 3,740 4,660
Lead 35 40 56 49 62 74 86 91 88 91 102 121 142 404 420
Hazardous 120 138 194 168 214 254 295 312 301 314 349 416 587 490 570
Other 322 368 519 451 574 679 791 836 807 839 934 1,112 1,215 1,282 1,199
Total Stationary 6,349 7,257 7,802 8,834 10,367 11,869 13,220 14,131 14,667 15,222 15,518 16,929 17,924 18,765 19,912
3.1.2 Mobile Sources
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Other
Undesignated 1,350 2,253 2,295 2,492 2,791 3,265 3,663 4,051 4,464 4,752 5,117 5,885 6,650 7,166 7,996
Total Mobile 1,350 2,253 2,295 2,492 2,791 3,265 3,663 4,051 4,464 4,752 5,117 5,885 6,650 7,166 7,996
3.1.3 Undesignated Source 341 364 292 286 279 285 230 310 327 278 261 231 237 233 231

3.1.4 Total Air Pollution 8,041 9,874 10,389 11,612 13,438 15,419 17,113 18,491 19,457 20,252 20,897 23,046 24,811 26,165 28,139

3.2 Radiation
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg

Undesignated 18 17 256 233 159 175 239 235 223 207 228 216 224 244 366
Total Radiation 18 17 256 233 159 175 239 235 223 207 228 216 224 244 366
3.3 Total Air & Rad 8,058 9,891 10,645 11,845 13,597 15,594 17,353 18,726 19,681 20,459 21,124 23,261 25,034 26,409 28,505

Footnotes to Table 3-6F

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5, plus amortized capital costs assuming an interest rate of ten percent and a capital life of ten years
for mobile sources, 25 years for radiation, and 20 years for al other capital on the accumulated capital investment shown in Table 3-4 since 1972.
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Table 3-6G: AIR POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 10 PERCENT
(millions of 1986 dollars)

1990

1991

1992

1993

.2

Media 1986
Air Pollution
Stationarg Sources
Existin egulations
Particulates 9,124
Sulfur Oxides 3,110
NOx and CO 831
Hydrocarbons/VOCs 4,660
Lead 420
Hazardous 570
Other 1,199

Total Existing Regs 19,912

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead
Hazardous
Other

Total New Regs

Total Stationary 19,912

Mobile Sources
Existing Regulations
Particulates

Sulfur Oxides

NOx and CO
Hydrocarbons/VOCs
Lead

Other
Undesignated 7,996
Total Existing Regs 7,996

New Regulations
Particulates
Sulfur Oxides
NOx and CO
Hydrocarbons/VOCs
Lead

Other.
Undesignated
Total New Regs

Total Mobile 7,996

3.1.3 Undesignated Source 231
3.1.4 Total Air Pollution 28,139

56
21,165

8,503
8,503

129
21,432

8,983
8,983

15

10,528
3,421
850
4,515
403
654
1,443
21,814

203

203
22,017

9,035
9,035

30
134

165
9,201
226
31,444

12

233
23,030

7,870
7,870
2

45
134

181
8,051
235
31,315

35

255
23,778

8,355
8,355
250

62
134

446
8,801
301
32,880

282
23,911

8,886
8,886
500
80

580
9,465
221
33,598
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124
415
23,940

9,326
9,326

461
98

63

247
596
23,991

9,593
9,593

423
117

9,795
9,795

380
137

9,942
9,942

375
157

10,174
10,174

371
178

1,598
22,828

220
654

79

66
1,239
2,258
25,086

10,383
10,383
364
185

2,800
3,349

13,732
193
39,011

10,644
10,644

359
192

10,888
10,888

355
200
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Footnotes to Table 3-6G

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5A, plus amortized capital costs assuming an interest rate of ten percent and a capital life of ten years
for mobile sources and 20 years for all other capital on the accumulated capital investment shown in Tables 3-4 and 3-4A since 1972.
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Table 3-6H: RADIATION POLLUTION CONTROL COSTSBY POLLUTANT ANNUALIZED AT 10 PERCENT
(millions of 1986 dollars)

Environmental Investments

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Radiation

Existing Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total Existing Regs

New Regulations
Radon
High Lev Nucl Waste
Low Lev Nucl Waste
Nucl Fuel Cycl Rsk
Radiofrqcy Radiatn
Uranium Mill Tailg
Undesignated

Total New Regs

Total Radiation

Total Air & Rad

366
366

366

339
339

340

361
361

368

393
393

21

21

414

427
427

36

36

463

457
457

52

52

509

488
488

67

67

555

521
521

83

83

603

553
553

99

99

653

587
587

116

116

703

621
621

134

134

755

655
655

152

152

807

690
690

170

170

861

723
723

190

190

913

758
758

210

210

967

28,505 30,258 31,019 31,858 31,778 33,389 34,153 34,645 34,989 36,365 37,648 38,712 39,872 40,680 41,929

Footnotes to Table 3-6H

Sum of operating costs for year in question, shown on corresponding lines of Table 3-5B, plus amortized capital costs assuming an interest rate of 10 percent and a capital life of 25 years

on the accumulated capital investment shown in Tables 3-4 and 3-4B since 1972.
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4. COSTS OF WATER POLLUTION CONTROL

The costs of water pollution control are broken down into several categories and discussed in the
sections listed below:

4.1. Water quality;

4.1.1. Point source;

4.1.2. Non-point source;

4.1.3. Groundwater protection;

4.2. Total water quality;

4.3. Drinking water; and

4.4. Total water pollution control costs.

The costs reported in this chapter are for existing water programs and new regulations for which
cost information is available. New regulations for which cost information is not available, and
pending legislation that would augment current water pollution control efforts, are noted in the
appropriate sections. Efforts directed to groundwater pollution control are discussed in section 4.1.3.
However, the costs of these efforts are for the most part listed and discussed in other chapters of this
report.

Estimates of the capital costs of water pollution control are presented in Table 4-1. Table 4-2
presents estimates of operating costs, and Table 4-3 presents estimates of annualized costs cal culated
using capital amortization rates of three, seven, and ten percent. Annualized costs for all water
pollution control programs except drinking water are based on a 30-year capital life. Annualized
costs for the drinking water program are based on a 20-year capital life.

The discussion of water costs that follows focuses on the annualized cost estimates cal cul ated
using an amortization rate of seven percent for capital costs. Annualized costs calculated at a three
percent rate are approximately 16 to 19 percent lower, and those calculated at the ten percent rate are
13 to 16 percent higher, than the annualized cost estimates discussed below.

4.1. WATER QUALITY

Water quality costs are defined as those pursuant to the Marine Protection, Sanctuaries and
Research Act of 1972, and the Clean Water Act (CWA) as last amended in 1987.> They represent
expenditures intended to improve the quality of the Nation's natural waters, including expenditures
for wastewater treatment as well asthose incurred in transporting wastewater from its point of origin
to treatment facilities. Alsoincluded under water quality costs are “full implementation” costs which

! Legidation has been introduced which would strengthen the water quality standards program

for coastal waters. EPA has estimated that the House version (HR 2647, “ Coastal Defense
Initiative”) would require expenditures of $124 million by EPA and statesin FY 1991, increas-
ing to $158 million for FY 1993. These costs are not included in the tables.
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4-2 Environmental Investments

represent the projected additional expenditures needed to meet secondary treatment requirements for
municipal wastewater by the year 2000, beyond what is projected to be spent by Federal, state and
local governments for this purpose throughout the 1990s.

Water pollution control costs are broken down by “point” and “non-point” sources. Non-point
source expenditures are those incurred to control pollution from sources other than single, specific
locations. Non-point sources include land runoff, precipitation, drainage, and seepage, including
agricultural storm drainage, and irrigation return flows. The costs of controlling point and non-point
sources of water pollution by each sector areinitially discussed separately.

The EPA and other Federa agencies such asthe U.S. Army Corps of Engineers, the U.S. Fish and
Wildlife Service, and National Marine Fisheries Service, aswell as states also incur costs for habitat
protection, which involves both point and non-point source control. EPA and state expenditures for
habitat protection cannot be readily broken out from other water quality costs, however. Non-EPA
Federal costs for habitat protection are not included in the data base.

4.1.1. Point Source
41.1.1. EPA

EPA expenditures prior to 1977 were associated primarily with program development for the
regulation of conventional pollutants, including: establishing water quality standards; developing
a permit program for pollutant discharge; and setting effluent limitations for various industrial
discharges. Under authority of the CWA and the Marine Protection, Research and Sanctuaries Act,
EPA also established regulations for ocean disposal of wastes.

In recent years EPA expenditures have been primarily for oversight and guidance of regulatory
implementation by the states. EPA costs, on an annualized basis, decreased throughout the 1980s
except for adlight increase after the 1987 Amendments to the CWA. Among other things, the 1987
Amendments directed EPA to develop and maintain adequate controls for toxic discharges.

EPA expenditures for regulatory development, implementation, and oversight are provided in
Table 4-2. Future EPA implementation costs may increase beyond the projections given in this report
because of the potential for revisions in effluent limitation guidelines resulting from the new review
process mandated under Section 304(m) of the CWA Amendments.

EPA capital expenditures, shown in Table 4-1, are for municipal wastewater treatment under the
Construction Grants Program,? which provides matching funds to localities to build publicly-owned
wastewater treatment plants. EPA construction grants increased dramatically after the passage of the
CWA in 1972, increasing from $1.6 billion in 1973 to $6.2 billion in 1977. EPA expendituresfell

2 Includes spending pursuant to the CWA Construction Grants Program (Title I1) and the 1987

CWA Amendments State Revolving Fund Program (Title V1).
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off somewhat over the next few years and have declined steadily since 1981. The lower levels of
Federal construction grants since 1977 reflect the 1977 CWA Amendments that provided for dele-
gation of water quality management to the states.

Before 1985, EPA paid 75 percent of the eligible capital cost of conventional treatment facilities;
local governments, some with state assistance, paid the remainder. In 1985, the Federal share was
cut to 55 percent. By 1988, Federal assistance had fallen to about $2.3 billion. Beginning in 1988,
Federal assistance will be shifted to the capitalization of 50 state revolving funds (SRFs) at a
substantialy reduced level of funding. Federal assistance will decrease steadily to about $434 million
in 1994 and zero thereafter.

4.1.1.2. State and Local Government

State expenditures support program implementation and administration of the National Pollutant
Discharge Elimination System (NPDES) permit program to control discharges of water pollutants.
Expenditures increased steadily throughout the 1980s as states assumed greater responsibility for
implementation and enforcement of the regulations. As aresult of the 1987 CWA Amendments,
states are now working towards meeting water quality objectivesinvolving toxic discharges. Other
state water quality expenditures are for the Great L akes, Chesapeake Bay and other estuary clean-up
programs. While states have received considerable Federal assistance for some of these efforts, many
arefinanced through state legislative appropriations. The cost projections do not necessarily reflect
state and local expenditures to develop and implement state water quality standards established in
addition to Federal effluent guidelines.

Federal grantsare asmall source of state spending for implementation of water quality programs.
Between 1981 and 1987, they averaged 6.4 percent of total state operating and maintenance
expenditures, falling to 4.9 percent in 1988. Currently, states set aside a small portion of construction
grants to fund water quality planning and management. As Federal assistance is phased out, states
will haveto find other funding sources for these activities.

As mentioned above, the 1987 amendments to the CWA shifted Federal funds for municipal
wastewater treatment facility construction from local communities to states. EPA grants to com-
munities have been replaced by grantsto states for the purpose of capitalizing SRFs over the years
1989-94. States must match Federal grants by 20 percent on the dollar. The SRFswill enable states
to provide financial assistance to local governments in the form of low interest loans, loan refi-
nancing, and loan guarantees. Federal grantsto SRFs for wastewater treatment construction are not
authorized beyond 1994.

Local government expenditures cover a large portion of total construction costs and all the
operation and maintenance costs of municipal wastewater treatment facilities. About 100
municipalities contract with the private sector for the operation of wastewater treatment facilities.
Most of these facilities are relatively small (less than ten million gallons per day) with limited
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technical resources and finances.®> Annualized local government costs for all wastewater services,
including sewerage and wastewater trestment, increased from alittle over $3 billion in 1972 to $10.1
billion in 1987. Local annual costs are projected to increase significantly throughout the 1990s,
reaching an estimated $16.5 billion by the year 2000.

The cost category labeled “full implementation” in Tables 4-1, 4-2, and 4-3 provides data on the
amount of expenditures for wastewater treatment required to bring municipal wastewater treatment
into full compliance with the fishable/swimmable goals of the Clean Water Act. These estimates
represent costs beyond what local governments are expected to spend on wastewater treatment over
the years 1990-2000. The annualized costs required to meet wastewater treatment needs above
projected expendituresfor this purpose are estimated to increase steadily from $300 million in 1990
to about $2.8 billion by 1995, and to almost $6 hillion by the year 2000. (The derivation of these full
implementation costsis detailed in Appendix A.)

4.1.1.3. Private

Private water quality expenditures are associated mainly with the control of industrial effluents
in compliance with NPDES permits, and for the pretreatment of discharges to municipal wastewater
treatment facilities. Water quality costs to the private sector, on an annualized basis, increased from
about $3.9 billion in 1972 to almost $16 billion in 1987. Future private water quality costs are
projected to continue thistrend, reaching $23 billion by the year 2000. The estimates of private costs
for new regulations ($565 million in the year 2000) do not include the costs of complying with new
requirements for the control of toxic discharges and expanded pretreatment requirements that are
expected to be implemented within the next few years.

4.1.2. Non-point Source

For purposes of this report, non-point source costs include public and private expenditures for
water quality related conservation practices, highway erosion control, feedlot operations, and
stormwater runoff. These costs are avery small component of current and projected future total water
pollution control costs, but may eventually escalate well beyond the projections shown in the tables.
This result is possible because non-point sources currently are the largest contributor to the water
pollution problem and additional measures to control these sources may be initiated within the next
few years.

4.1.2.1. EPA

Due to lack of data, no estimates of EPA expenditures directed to non-point source pollution
control are provided.

¥ Apogee Research, Inc., The Nation's Public Works: Report of Wastewater Management,

prepared for the National Council on Public Works Improvements, May 1987.

November 1990



Costs of Water Pollution Control 4-5

4.1.2.2. Non-EPA Federal

The non-EPA Federa costs shown in Table 4-1 are primarily for U.S. Department of Agriculture
(USDA) programs involving construction and maintenance of erosion control structures. These
programs, which are implemented through the Soil and Conservation Service and the Agricultural
Stabilization and Conservation Service, provide capital grants to help finance erosion control
practices, provide research funding for the development of new control technologies and best
management practices designed to reduce erosion rates on farmland, and provide technical assistance
to farmers implementing erosion control measures.

Rather than attribute all costs for erosion control practices to non-point source water pollution
control in this report, information from the USDA on the proportion of their program costs targeted
explicitly for water quality programsin 1986, the only year for which this data was broken out, was
used to calculate the share of erosion control costs directed to water pollution control in years
1972-1986. The resulting estimates show that total capital costs for non-point source control have
remained fairly stable since 1972, at around $70 million per year. Operating costs have aso remained
stable at just over $70 million per year.

4.1.2.3. State and Local Government

State and local expenditures for non-point source pollution control include the costs of reducing
the risks of erosion run-off due to new highway construction and the costs of supporting administra-
tive programs.

As with the non-EPA Federal cost estimates, state and local funding for agricultural erosion
control programs are not entirely for water quality maintenance. Therefore, only a portion of these
costs were attributed to water quality programs. All state and local highway erosion control costs
were counted as water quality control efforts, however.

State and for local costsfor capital construction have generally run around $50 million per year.
Operating costs have been higher, averaging close to $200 million per year. The mgjority of these
costs are for maintaining highway erosion control measures. Both capital and operating costs
remained relatively constant from 1972 to 1986.

4.1.2.4. Private

Private expenditures for non-point source pollution control are primarily for agricultural erosion
control and feedlot run-off control efforts. Private farms are required to match a small portion of
Federal and state grant assistance for erosion control. Aswith public funding for agricultural erosion
control, only a portion of these private expenditures were attributed to non-point source pollution
control efforts.
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Capital expenditures by private operators of farms and feedlots remained relatively stable over
the period 1972-1986, averaging around $70 million per year. Operating expenses have also been
stable, averaging $25 million per year.

4.1.3. Groundwater Protection

Since 1984, EPA has spent $35 million to assist states in building the institutional capacity to
develop groundwater protection programs. These expenditures are for program organization, state
regulatory development, education, and data management. The states have also contributed funds
to these activities. Currently, no expenditures are being incurred by local communities or the private
sector under this Clean Water Act Program. The costs of devel oping state groundwater and wellhead
protection programs are discussed in Section 4.3.

Many other pollution control programs are directed in part to groundwater pollution control. It
isnot feasible to differentiate groundwater protection expenditures from broader measures of costs
for these programs. Consequently, such costs are not included in this chapter. Nevertheless, it should
be recognized that prevention of groundwater contamination isamajor benefit of pollution control
expenditures associated with several EPA regulatory programs. For example, costs presented in
Chapter 5 relating to hazardous wastes corrective action under RCRA and Superfund have a major
focus on the prevention and mitigation of groundwater contamination. Other RCRA rules discussed
in Chapter 5, such asthose involving restrictions on the disposal of hazardous wastes on land and in
underground injection wells, as well as technical standards for underground storage tanks and solid
waste disposal facilities, have asignificant groundwater protection component. Programs to register
and control the use of pesticides and toxic substances, which are discussed in Chapter 6, also afford
some protection of groundwaters.

4.2. TOTAL WATER QUALITY

On an annualized basis, total water quality costs have increased substantially over time, from just
over $9 billion in 1972 to an estimated $32.3 billion in 1987. Thistrend is projected to continue into
the future, with total annualized costs reaching $56 billion by the year 2000. These costs are driven
primarily by private spending for the control of industrial effluent discharges and the pretreatment
of wastewater, and by local government spending for the construction and operation of sewerage and
wastewater treatment facilities. Even with relatively large projected expenditures for municipal
wastewater treatment over the coming years, however, significantly more expenditures would be
needed to eliminate existing and projected future wastewater treatment needs by the year 2000.

4.3. DRINKING WATER

The nation's drinking water program derives from the 1974 Safe Drinking Water Act (SDWA) as
amended in 1986. The Act directs EPA to establish “Maximum Contaminant Levels’ or treatment
requirements to ensure that public drinking water supplies do not pose unreasonable health risks.
Interim regulations addressing microbiological contaminants, inorganics, radionuclides, a few
pesticides, and the formation of trihalomethanes were promulgated by EPA in the 1970s and early
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1980s. The 1986 SDWA amendments require EPA to promulgate standards for 83 contaminants, and
to establish new regulations addressing surface water filtration and mandatory disinfection for all
water supplies. These new regulations are currently being developed and implemented.

Implementation of the SDWA requirements involves a close Federal/state partnership whereby
states assume a primacy role for implementing and enforcing Federal standards. The states also incur
some costs for compliance with regulatory requirements, although most compliance costs are incurred
by local government and private water supply systems.

As discussed in Chapter 1, only costs associated with improving environmental quality are
included in thisreport. Thus, only the costs for drinking water treatment are shown in the tables.
Separate lineitems are provided to show total treatment costs and treatment costs pursuant to Federal
mandates. The estimates were derived from a number of studies that estimated this “quality”
component of total drinking water costs. (These studies are discussed in Appendix F.)

4.3.1. EPA

Federal program expenditures for the SDWA were between $70 and $80 million per year over the
first half of the 1980s. In recent years they have been approximately $100 million per year. The
increase is due mainly to expanded requirementsimposed by the SDWA 1986 Amendments. Further
increases will be necessary to fully implement the SDWA mandate. EPA costs are projected to reach
$143 million in 1995 and $169 million by the year 2000.

4.3.2. State Government

State governmentsincur costs for implementation of drinking water programs as well as relatively
low costs for compliance with applicable standards. Current expenditures for regulatory program
implementation are approximately $95 million per year. State implementation expenditures are
expected to increase as more Federal standards are promulgated. State compliance expenditures
account for less than one percent of total state and local expenditures, however. This reflects that
government water supplies are mostly owned and operated at the local level.

State costs are expected to increase in future years, reaching $150 million in 1995 and $185
million by the year 2000. Theseincreasesare driven in part by state efforts to develop and implement
wellhead protection programs directed towards protecting groundwaters used by public water
systems.

* 1t should be noted that the bulk of expenditures made by water suppliers are unrelated to
compliance with EPA contaminant limits or other measures to improve drinking water quality.
Most drinking water costs are associated with supplying water to users, including expenditures
for water acquisition, transport, and distribution. These are not included in this report, however.
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4.3.3. Local Government

The bulk of all expenditures for treatment of drinking water supplies are incurred by local
governments, the primary supplier of drinking water. Local government costs for water treatment
increased steadily over time, from over $600 million in 1972 to $1.5 billion in 1980, and $2.4 billion
in1987. Only about $200 million of year 1987 costs were pursuant to Federal mandates, however,
and none prior to 1979. Loca government costs are expected to increase steadily in the coming years
as new Federd regulations are promulgated and expanding populations increase the total demand for
treated drinking water. New regulations pursuant to the 1986 SDWA amendments are expected to
cost an additional $1.8 billion in local government costs by the year 2000. Total costs for local
drinking water treatment are projected to reach $4 billion in 1995, and $5 billion by the year 2000.
Federaly-mandated costs are estimated to account for approximately 28 percent of year 1995 costs
and 35 percent of total costs by the year 2000.

4.3.4. Private

The private sector isalso asignificant supplier of treated drinking water supplies. Private costs
for the trestment of drinking water were an estimated $540 million in 1987. Future private costs are
projected to reach $1.1 billion by the year 2000.

4.3.5. Total Drinking Water Costs

Total annualized costs associated with the treatment of drinking water supplies increased steadily
over time, from alittle more than $800 million in 1972 to $3.1 billion in 1987. Local governments
accounted for approximately 78 percent of these costs, and the private sector, 17 percent. Only avery
small percentage of total drinking water treatment costs incurred in recent years were pursuant to
Federally-mandated standards, however, and none prior to 1979. In 1987, the estimated costs
associated with Federal standards were approximately $200 million, or less than seven percent of total
costs for drinking water treatment. Costsfor Federal requirements are expected to increase dramatic-
ally in the next several years as new rules pursuant to the SDWA amendments of 1986 are
implemented. Annualized costs due to Federal requirements are projected to reach $1.4 billion by
1995 and $2.2 billion by the year 2000. Most of these costs will be borne by local governments.
Federally-mandated costs would represent approximately 27 percent of the estimated $5.3 billionin
total drinking water costsin 1995, and 34 percent of the estimated $6.5 billion in total costsin the
year 2000.

4.4. TOTAL WATER POLLUTION CONTROL COSTS

On an annualized basis, total water pollution control costs increased steadily over time, from
about $9.9 hillion in 1972 to $37.5 billion in 1987. Costs associated with point source control
accounted for over 90 percent of these expenditures. Most of the historical point source control costs
are due to local expenditures for sewerage services and wastewater treatment, and to private
expendituresfor the control of industrial effluents and the pretreatment of wastewater discharges to
treatment facilities. Future costs are expected to increase significantly, reaching a projected $58 hil-
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lion by the year 2000. These future costs are also driven primarily by point source control
expenditures by local governments and the private sector. Moreover, if the costs associated with
fulfilling the nation's current and projected future wastewater treatment needs are included, total costs
would reach $64 billion by the year 2000. If only future costs associated with Federally-mandated
programs are considered, however, then projected total costs drop dlightly to approximately $60
billionin 2000. Thisdifferenceisaccounted for by non-Federally-driven costs for the treatment of
drinking water.
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Table 4-1: WATER POLLUTION CONTROL CAPITAL COSTS

(millions of 1986 dollars)

Rpt

Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

4.1 Water Quality

4.1.1 Point Source
Existing Regulations
EPA 1,044 1,607 3,312 3,906 4,589 6,209 5,067 5,349 5,734 4,755 4,413 3,316 2,828 2,950 3,113
Non-EPA Federal 375 486 405 364 390 407 284 191 192 344 377 563 479
State Government 261 258 291 296 307 370 403 430 435 424 357 287 355 395 405
Local Government 4,056 2,861 2,181 1,869 926 664 955 1,164 1,761 1,935 2,020 2,728 2,406 2,085 2,675
Private 7,091 7,759 6,763 6,925 7,572 7,731 7,827 7,514 6,574 5,670 5,442 5,425 5,838 5,783 5,781

Total Point Source 12,452 12,486 12,922 13,482 13,799 15,338 14,642 14,865 14,787 12,975 12,423 12,101 11,803 11,776 12,453
Federally Mandated 12,452 12,486 12,922 13,482 13,799 15,338 14,642 14,865 14,787 12,975 12,423 12,101 11,803 11,776 12,453

4.1.2 Non-Point Source
Existing Regulations

EPA

Non-EPA Federal 75 80 58 66 73 81 77 61 64 67 69 71 66 71 54
State Government 60 55 48 52 51 44 39 41 43 41 46 44 47 46 47
Local Government 60 60 59 59 60 61 60 59 59 59 60 60 59 60 58
Private 75 79 65 71 76 82 77 64 67 67 69 70 66 71 54

4.2 Total Water Quality 12,721 12,761 13,151 13,730 14,058 15,605 14,895 15,090 15,020 13,211 12,666 12,345 12,043 12,023 12,666
Federally Mandated 12,721 12,761 13,151 13,730 14,058 15,605 14,895 15,090 15,020 13,211 12,666 12,345 12,043 12,023 12,666

4.3 Drinking Water

EPA

Non-EPA Federal

State Government 4 25 63 83 60 58 47 23 27 31
Local Government 602 630 709 749 731 662 654 749 816 817 783 725 728 855 997
Private 135 141 159 168 164 148 146 168 183 183 175 162 163 191 223
Total Drinking Water 736 772 868 917 895 814 825 979 1,081 1,060 1,016 935 915 1,073 1,251
Federally Mandated 40 40 40 40 40 40 40 40

4.4 Total Water Costs 13,457 13,533 14,019 14,647 14,953 16,420 15,720 16,070 16,101 14,270 13,682 13,280 12,958 13,096 13,917
Federally Mandated 12,721 12,761 13,151 13,730 14,058 15,605 14,895 15,130 15,060 13,251 12,706 12,385 12,083 12,063 12,706
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Footnotesto Table 4-1
WATER QUALITY COSTS
POINT SOURCE
EPA: From annual Justification of Appropriation Estimates for Committee on Appropriations (datafor 1972-1974 are Budget Authority; datafor 1975-1986 are Outlays).

Non-EPA Federd: 1974-86 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis,
U.S. Department of Commerce.

State Government: From Appendix F, Table F-7. See Appendix F for detail.
Local Government: From Appendix F, Table F-7. See Appendix F for detail.
Private: From Appendix F, Table F-7. See Appendix F for detail.
Point Source Existing Federally Mandated: Assumed to be 100 percent of point source water quality capital costs.
Total Point Source Federally Mandated: Assumed to be 100 percent of total point source water quality capital costs.
NON-POINT SOURCE WATER QUALITY COSTS: Figures estimated on the basis of the regulations and sources listed in Appendix E.
Non-Point Source Existing Federally Mandated: Assumed to be 100 percent of non-point source water quality capital costs.
Total Non-Point Source Federally Mandated: Assumed to be 100 percent of total non-point water quality capital costs.
Total Water Quality Federally Mandated: Assumed to be 100 percent of total water quality capital costs.

DRINKING WATER
EPA: Assumed to be zero; EPA drinking water costs are assumed to be operating costs.
State Government: From Appendix F, Table F-12. See Appendix F for detail.

Loca Government: From Appendix F, Table F-12. See Appendix F for detail.
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Private: From Appendix F, Table F-12. See Appendix F for detail.

Existing Federally Mandated: For years 1972-78, figures represent O percent of capital outlays for existing pollution control regulations. For years 1979-86, figures estimated on
basis of the regulations and sources listed in Appendix F, Table F-5.

Total Federally Mandated: Figures represent the sum of total outlays associated with regulations for drinking water pollution control.
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Table 4-1A: WATER POLLUTION CONTROL CAPITAL COSTS

(millions of 1986 dollars)

Sec Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
4.1 Water Quality
4.1.1 Point Source _

Existing Regulations

113 2,831 2,271 2,038 1,971 1,879 1,395 898 434
Non-EPA Federal 479 616 690 764 838 312 986 1,060 1,133 1,207 1,281 1,355 1,429 1,503 1,577
State Government 405 431 452 463 474 484 495 506 516 527 537 548 559 569 580
Local Government 2,675 3,173 2,229 2,246 2,262 2,278 2,294 2,310 2,327 2,343 2,359 2,375 2,392 2,408 2,424
Private_ _ 5.781 5.854 5.363 5.217 5.072 4.927 4.782 4.637 4.491 4.346 4.201 4.056 3.911 3.765 3.620
Total Existing Regsl12.453 12.905 11.005 10.728 10.616 10.480 9.951 9.410 8.902 8.423 8.379 8.335 8.290 8.246 8.201
Federally Mandated12.453 12,905 11,005 10,728 10.616 10,480 9.951 9.410 8,902 8,423 8.379 8.335 8,290 8.246 8.201
New Regulations
Local “Government 19 19 116
Private 314 314 314
Total New Regs 314 314 333 19 116
Full Implementation 1,757 1,822 2,281 2,751 3,189 3,597 ,571 3,545 ,519 3,493 ,467

3 3
Total Point Source 12,453 12,905 11,319 11,042 12,706 12,322 12,348 12,162 12,091 12,021 11,950 11,880 11
Federally Mandated 12,453 12,905 11,319 11,042 12,706 12,322 12,348 12,162 12,091 12,021 11 11

4.1.2 Non-Point Source _
Existing Regulations

Non-EPA” Federal 54 63 63 62 61 61 60 59 58 58 57 56 56 55 54
State Government 47 41 40 40 39 38 38 37 36 35 35 34 33 33 32
Local Government 58 59 59 59 59 59 59 59 59 59 59 58 58 58 58
Private_  _ 54 63 62 61 60 59 58 58 57 56 55 54 53 52 51
Total Existing Regs 213 227 224 222 219 217 215 212 210 208 205 203 200 198 196
Federally Mandated 213 227 224 222 219 217 215 212 210 208 205 203 200 198 196
Total Non-Point Source 213 227 224 222 219 217 215 212 210 208 205 203 200 198 196
Federally Mandated 213 227 224 222 219 217 215 212 210 208 205 203 200 198 196

4.2 Total Water Quality 12,666 13,132 11,543 11,264 12,926 12,539 12,563 12,374 12,301 12,228 12,155 12,082 12,009 11,937 11,864
Federally Mandated 12,666 13,132 11,543 11,264 12,926 12,539 12,563 12,374 12,301 12,228 12,155 12,082 12,009 11,937 11,864

4.3 Drinking Water _
Existing Regulations

State Government 31 18 51 54 57 60 63 66 68 71 74 77 80 83 85
Local Government 997 982 897 896 912 928 944 960 977 993 1,009 1,025 1,041 1,057 1,066
Private_ _ 223 220 201 201 204 208 211 215 219 222 226 230 233 237 239
Total Existing Regs 1,251 1,220 1,149 1,150 1,173 1,196 1,218 1,241 1,264 1,286 1,309 1,332 1,354 1,377 1,390
Federally Mandated 40 40 40

New Regulations

Local TGovernment 29 59 65 310 707 960 1,128 1,380 1,460 1,109 522 184 184
Private 7 13 15 69 158 215 253 309 327 249 117 41 41

Total New Regs 36 73 80 379 865 1,175 1,381 1,690 1,787 1,358 639 225 225

Total Drinking Water 1,251 1,220 1,185 1,223 1,253 1,575 2,083 2,416 2,645 2,976 3,096 2,690 1,993 1,602 1,615
Federally Mandated 40 40 76 73 80 379 865 1,175 1,381 1,690 1,787 1,358 639 225 225

4.4 Total Water Costs 13,917 14,352 12,728 12,487 14,179 14,113 14,646 14,790 14,946 15,204 15,251 14,772 14,002 13,539 13,479
Federally Mandated 12,706 13,172 11,619 11,336 13,006 12,918 13,428 13,549 13,682 13,918 13,942 13,440 12,648 12,162 12,089
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Footnotes to Table 4-1A
WATER QUALITY COSTS
POINT SOURCE
EPA: Figuresfor 1986-1988 represent Outlays from annual Justification of Appropriation Estimates for Committee on Appropriations. Allocations of Construction Grant funds under
Titlell of the Clean Water Act end in 1990. Allocationsto states by EPA under Title VI (State Revolving Funds) begin in 1989 and end in 1994. Figures for 1989 and 1990 represent
50% Title 11 expenditures and 50% Title VI expenditures. Figures for 1991-1994 are Title VI expenditures only. Projections for 1995-2000 cannot be made based on current trends.

Non-EPA Federa: 1986 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis, U.S.
Department of Commerce. Linear projection of expenditures for 1987-2000 based on historical datafor the years 1981-1986.

Exigting State Government: 1986 and 1987 data from Appendix F, Table F-7. State expenditures will continue through 2000; however, each state will determine the amount it will
giveto local governments. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1978-1987.

Existing Local Government: 1986 and 1987 data from Appendix F, Table F-7. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1972-1987.
Private: 1986 and 1987 figures from Appendix F, Table F-7. Linear projection of expenditures for 1988-2000 based on historical data for the years 1972-1987.

Point Source Existing Federally Mandated: Assumed to be 100 percent of point source water quality capital costs.

New Local Government Water Quality: Estimated on the basis of the regulations and sources listed in Appendix A.

New Private Water Quality: Estimated on the basis of the regulations and sources listed in Appendix A.

Full Implementation: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Point Source Federally Mandated: Assumed to be 100 percent of total point source water quality capital costs.

NON-POINT SOURCE WATER QUALITY COSTS: 1986 figure estimated on basis of regulations and sources presented in Appendix E; linear projection of expenditures for 1987-
2000 based on historical datafor the years 1972-1986.

Non-Point Source Existing Federally Mandated: Assumed to be 100 percent of total hon-point source water quality capital costs.

Total Water Quality Federally Mandated: Assumed to be 100 percent of total water quality capital costs.
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DRINKING WATER
EPA: Assumed to be zero; EPA drinking water costs are assumed to be operating costs.
State Government: 1986 and 1987 From Appendix F, Table F-12. See Appendix F for detail. Linear projection of expenditures for 1988-2000 based on data for the years 1972-1987.
Locd Government: 1986 and 1987 from Appendix F, Table F-12. See Appendix F for detail. Linear projection of expenditures for 1988-2000 based on data for the years 1972-1987.
Private: 1986 and 1987 figures from Appendix F, Table F-12. See Appendix F for detail. Linear projection of expenditures for 1988-2000 based on data for the years 1972-1987.

Exigting Federally Mandated: For the years 1989-2000, figures represent O percent of the capital outlays for existing pollution control. For 1986-1988, figures are estimated on basis
of regulations and sources presented in Appendix F, Table F-5.

New Local Government Drinking Water: Estimated on the basis of the regulations and sources listed in Appendix A.
New Private Drinking Water: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Federally Mandated: Figures represent the sum of total capital outlays associated with total existing regulations and total new regulations.

November 1990



4-16

Environmental Investments

: WATER POLLUTION CONTROL OPERATING COSTS

(millions of 1986 dollars)

Rpt

Sec Media 1972
4.1 Water Quality

4.1.1 Point Source

Existing Regulations

EPA 321
Non-EPA Federal
State Government 938
Local Government 2,944
Private 3,337
Total Point Source 7,540
Federally Mandated 7,540
4.1.2 Non-Point Source
Existing Regulations
EPA
Non-EPA Federal 81
State Government 220
Local Government 220
Private 24
4.2 Total Water Quality 8,085
Federally Mandated 8,085
4.3 Drinking Water
EPA 10
Non-EPA Federal
State Government
Local Government 590
Private 132
Total Drinking Water 732
Federally Mandated
4.4 Total Water Costs 8,817

Federally Mandated 8,085

327

903
3,120
3,665
8,015
8,015

86
200
220

26

8,547
8,547

598
134
741

582
247
910
3,455
3,656
8,850
8,850

62
176
219

22

9,328
9,328

11

361
284
981
3,828
3,814
9,268
9,268

70
191
219

24

9,771
9,771

10

1976 1977 1978 1979
499 477 447 403
299 271 289 283

1,015 1,019 1,001 994
4,172 4,395 4,541 4,760
4,278 4,678 4,903 5,223
10,263 10,841 11,181 11,663
10,263 10,841 11,181 11,663
79 87 81 66

183 153 134 149
220 220 220 219

27 29 28 24
10,772 11,330 11,644 12,121
10,772 11,330 11,644 12,121
19 51 67 85

10 18 18

719 750 808 879
161 168 181 197
899 979 1,073 1,180
167

478
293
1,057
5,088
5,145
12,061
12,061

68

152
219

25
12,526
12,526

91

420
256
1,093
5,568
5,222
12,559
12,559

74

148
219

26
13,026
13,026

108

369
301
1,012
6,011
5,012
12,704
12,704

75

165
219

28
13,191
13,191

95

313
311
979
6,299
5,591
13,494
13,494

77

156
220

30
13,976
13,976

94

250
282
1,025
6,472
5,892
13,920
13,920

73

171
219

29
14,413
14,413

86

245
309
1,102
6,737
6,236
14,630
14,630

76

163
220

31
15,119
15,119

87

226
381
1,189
7,211
6,627
15,634
15,634

58

173
218

25
16,109
16,109

86
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Footnotesto Table 4-2
WATER QUALITY COSTS
POINT SOURCE
EPA: Data from annual Justification of Appropriation Estimates for Committee on Appropriations (datafor 1972-1974 are Budget Authority; datafor 1975-1986 are Outlays).

Non-EPA Federd: 1981-86 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis,
U.S. Department of Commerce.

State Government: From Appendix F, Table F-7. See Appendix F for detail.
Local Government: From Appendix F, Table F-7. See Appendix F for detail.
Private: From Appendix F, Table F-7. See Appendix F for detail.

Point Source Existing Federally Mandated: Assumed to be 100 percent of point source water quality operating costs.
Total Point Source Federally Mandated: Assumed to be 100 percent of total point source water quality operating costs.

NON-POINT SOURCE WATER QUALITY COSTS: Figures estimated on the basis of the regulations and sources listed in Appendix E.
Non-Point Source Existing Federally Mandated: Assumed to be 100 percent of hon-point source water quality operating costs.
Total Non-Point Source Federally Mandated: Assumed to be 100 percent of total non-point source water quality operating costs.
Total Water Quality Federally Mandated: Assumed to be 100 percent of total water quality operating costs.
DRINKING WATER
EPA: Datafrom annual Justification of Appropriation Estimates for Committee on Appropriations (data for 1972-1974 are Budget Authority; datafor 1975-1986 are Outlays).
State Government: From Appendix F, Table F-12. See Appendix F for detail.

Loca Government: From Appendix F, Table F-12. See Appendix F for detail.
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Private: From Appendix F, Table F-12. See Appendix F for detail.

Exigting Federaly Mandated: For the years 1972-1978, figures represent 0 percent of the outlays for existing pollution control regulations. For 1979-86, figures estimated on basis
of regulations and sources listed in Appendix F, Table F-5.

Total Federally Mandated: Figures represent the sum of total operating outlays for regulations associated with water pollution control.

November 1990



Costs of Water Pollution Control 4-19

Table 4-2A: WATER POLLUTION CONTROL OPERATING COSTS
(millions of 1986 dollars)

Rpt

Sgc Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

4.1 Water 8uallty

4.1.1 Point Source _
Existing Regulations
E 226 232 242 235 278 288 222 210 198 186 174 162 150 137 125
Non-EPA Federal 381 369 386 404 422 440 457 475 493 510 528 546 564 581 599
State Government 1,189 1,210 1,172 1,187 1,202 1,217 1,233 1,248 1,263 1,278 1,294 1,309 1,324 1,339
Local Government 7,211 7,450 8,02 8,325 ,63 8,93 9,23 9,54 9, 10,15 10,45 10,76 11,06 11,370

7,474 7,706 7,938 8,170 8,402 8,634 ,86 , 9, , ,

Total Existing Regsl5,634 16,621 1
Federally Mandated15,634 16,621 1

New Regulations
Local TGovernment 2 5 17 30 40 73 73 73 73 73 73 73 73
Private 137 274 489 489 489 489 489 489 489 489 489 489
Total New Regs 562 562 562 562 562 562 562 562

Full Implementation 176 358 586 861

1
Total Point Source 15,634 16,621 16,514 17,216 18,153 19,143 19,884 20,750 21
Federally Mandated 15,634 16,621 16,514 17,216 18,153 19,143 19,884 20,750 21

4.1.2 Non-Point Source _
Existing Regulations

1,156

7,716 1
Private 6,627 7,360 7,011 7,243

6,512

6,512

N
[
N
N
N
(o]
=
a1
=
(o]
)]
N
(o]

Non-EPA” Federal 58 69 68 67 67 66 65 65 64 63 63 62 61 61 60
State Government 173 147 145 142 139 136 134 131 128 126 123 120 118 115 112
Local Government 218 219 219 219 219 219 219 219 219 219 218 218 218 218 218
Private _ 25 29 29 30 30 30 31 31 31 32 32 32 33 33 33
Total Existing Regs 475 464 461 458 455 452 449 446 442 439 436 433 430 427 424
Federally Mandated 475 464 461 458 455 452 449 446 442 439 436 433 430 427 424
Total Non-Point Source 475 464 461 458 455 452 449 446 442 439 436 433 430 427 424
Federally Mandated 475 464 461 458 455 452 449 446 442 439 436 433 430 427 424
4.2 Total Water Quality 16,109 17,085 16,975 17,674 18,608 19,595 20,333 21,195 22,068 22,982 23,893 24,802 25,708 26,611 27,512
Federally Mandated 16,109 17,085 16,975 17,674 18,608 19,595 20,333 21,195 22,068 22,982 23,893 24,802 25,708 26,611 27,512
4.3 Drinking Water _
Existing Regulations
EPA 94 95 97 103 108 127 132 137 143 148 153 159 164 169
State Government 42 23 42 45 48 51 54 56 59 62 65 68 70 73 76
Local Government 1,239 1,261 1,195 1,159 1,194 1,230 1,265 1,301 1,336 1,372 1,407 1,442 1,478 1,513 1,531
Private_ _ 277 283 268 260 268 275 283 291 299 307 315 323 331 339 343
Total Existing Regs 1,645 1,661 1,600 1,560 1,613 1,664 1,729 1,780 1,832 1,883 1,935 1,986 2,038 2,090 2,119
Federally Mandated 167 167 167
New Regulations
Local Government 73 146 146 260 424 474 565 717 779 808 934 1,029 1,029
Private 16 33 33 58 95 106 126 161 174 181 209 230 230
Total New Regs 89 178 179 319 519 580 691 878 953 990 1,143 1,259 1,259
Total Drinking Water 1,645 1,661 1,689 1,738 1,792 1,982 2,248 2,360 2,523 2,761 2,888 2,976 3,181 3,349 3,379
Federal ly Mandated 167 167 256 178 179 319 519 580 691 878 953 990 1,143 1,259 1,259
4.4 Total Water Costs 17,753 18,746 18,664 19,412 20,399 21,577 22,581 23,555 24,591 25,743 26,781 27,778 28,388 29,960 30,890
Federally Mandated 16,276 17,252 17,231 17,852 18,786 19,913 20,852 21,775 22,759 23,860 24,846 25,791 26,850 27,870 28,771

November 1990



4-20 Environmental Investments

Footnotes to Table 4-2A
WATER QUALITY COSTS
POINT SOURCE

EPA: Datafrom annual Justification of Appropriation Estimates for Committee on Appropriations (data for 1986-1988 are Outlays, amount for 1989 is Current Estimate; amount
for 1990 is Request). Linear projection of expenditures for 1991-2000 based on historical datafor the years 1972-1990.

Non-EPA Federal: 1986 data from Federal Funding for Pollution Control survey forms completed by each Federal Agency and submitted to the Bureau of Economic Analysis, U.S.
Department of Commerce. Linear projection of expenditures for 1987-2000 based on historical datafor the years 1981-1986.

Existing State Government: 1986 and 1987 data from Appendix F, Table F-7. Linear projection of expenditures for 1988-2000 based on historical data for the years 1978-1987.
Existing Local Government: 1986 and 1987 data from Appendix F, Table F-7. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1972-1987.
Existing Private: 1986 and 1987 data from Appendix F, Table F-7. Linear projection of expenditures for 1988-2000 based on historical datafor the years 1972-1987.

Point Source Existing Federally Mandated: Assumed to be 100 percent of point source water quality operating costs.

New Local Government: Estimated on the basis of the regulations and sources listed in Appendix A.

New Private: Estimated on the basis of the regulations and sources listed in Appendix A.

Full Implementation: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Point Source Federally Mandated: Assumed to be 100 percent of total point source water quality operating costs.

NON-POINT SOURCE WATER QUALITY COSTS:; 1986 figure estimated on basis of regulations and sources presented in Appendix E; linear projection of expenditures for 1987-
2000 based on historical datafor the years 1972-1986.

Non-Point Source Existing Federally Mandated: Assumed to be 100 percent of non-point source water quality operating costs.
Total Non-Point Source Federally Mandated: Assumed to be 100 percent of total non-point source water quality operating costs.

Total Water Quality Federally Mandated: Assumed to be 100 percent of total water quality operating costs.
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DRINKING WATER

EPA: Datafrom annual Justification of Appropriation Estimates for Committee on Appropriations (data for 1986-1988 are Outlays; amount for 1989 is Current Estimate; amount
for 1990 is Request). Linear projection of expenditures for 1991-2000 based on historical datafor the years 1972-1990.

State Government: 1986 and 1987 figures from Appendix F, Table F-12. Linear projection of expenditures for 1988-2000 based on data for the years 1972-1987.
Existing Local Government: 1986 and 1987 figures from Appendix F, Table F-12. Linear projection of expenditures for 1988-2000 based on data for the years 1972-1987.
Existing Private: 1986 and 1987 figures from Appendix F, Table F-12. Linear projection of expenditures for 1988-2000 based on historical data for the years 1972-1987.

Existing Federally Mandated: For the years 1989-2000, figures represent O percent of the total outlays for pollution control. For the years 1986-1988, figures are estimated on
regulations and sources presented in Appendix F, Table F-5.

New Local Government: Estimated on the basis of the regulations and sources listed in Appendix A.
New Private: Estimated on the basis of the regulations and sources listed in Appendix A.

Total Federally Mandated: Figures represent the sum of total outlays associated with total existing regulations and total new regulations.
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Table 4-3: WATER POLLUTION CONTROL COSTS ANNUALIZED AT 7 PERCENT
(millions of 1986 dollars)

Rpt

Sec Media 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

4.1 Water Quality

4.1.1 Point Source
Existing Regulations
EPA 405 540 1,063 1,156 1,664 2,142 2,521 2,908 3,445 3,770 4,075 4,286 4,451 4,684 4,915
Non-EPA Federal 277 353 401 402 452 479 511 490 550 588 589 662 772
State Government 959 945 975 1,070 1,129 1,163 1,177 1,205 1,303 1,373 1,320 1,311 1,386 1,495 1,614
Local Government 3,271 3,677 4,188 4,712 5,130 5,407 5,630 5,943 6,413 7,049 7,654 8,163 8,529 8,962 9,652
Private 3,909 4,862 5,397 6,114 7,188 8,211 9,067 9,992 10,444 10,978 11,206 12,222 12,994 13,805 14,661

Total Point Source 8,543 10,025 11,901 13,406 15,513 17,326 18,846 20,526 22,116 23,660 24,806 26,571 27,949 29,607 31,615
Federally Mandated 8,543 10,025 11,901 13,406 15,513 17,326 18,846 20,526 22,116 23,660 24,806 26,571 27,949 29,607 31,615

4.1.2 Non-Point Source
Existing Regulations

EPA

Non-EPA Federal 87 98 79 92 107 121 123 112 119 130 137 145 146 155 142
State Government 225 209 189 208 205 178 162 180 187 186 207 201 220 216 230
Local Government 225 230 233 239 244 249 254 258 263 267 272 277 282 287 290
Private 30 38 39 47 57 65 70 72 78 84 92 99 104 111 110

4.2 Total Water Quality 9,110 10,600 12,441 13,991 16,125 17,940 19,455 21,147 22,763 24,328 25,514 27,294 28,700 30,376 32,386
Federally Mandated 9,110 10,600 12,441 13,991 16,125 17,940 19,455 21,147 22,763 24,328 25,514 27,294 28,700 30,376 32,386

4.3 Drinking Water

EPA 10 9 11 10 19 51 67 85 91 108 95 94 86 87 86
Non-EPA Federal

State Government 10 21 27 40 52 61 65 64 69 82
Local Government 647 714 807 919 1,042 1,136 1,255 1,397 1,512 1,665 1,799 1,888 1,990 2,131 2,296
Private 145 160 181 206 233 254 281 313 339 373 403 423 446 477 514
Total Drinking Water 802 883 998 1,135 1,294 1,451 1,623 1,823 1,982 2,198 2,357 2,471 2,586 2,765 2,979
Federally Mandated 171 175 178 182 186 190 193 197

4.4 Total Water Costs 9,912 11,484 13,439 15,126 17,419 19,391 21,078 22,970 24,745 26,525 27,871 29,765 31,286 33,141 35,365
Federally Mandated 9,110 10,600 12,441 13,991 16,125 17,940 19,455 21,318 22,938 24,506 25,696 27,480 28,890 30,569 32,583

Footnotes to Table 4-3

Sum of operating costs for year in question, shown on corresponding lines of Table 4-2, plus amortized capital costs assuming an interest rate of 7 percent and a capital life of 30 years
for water quality and 20 years for drinking water on the accumulated capital investment shown in Table 4-1 since 1972.

November 1990
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Table 4-3A: WATER POLLUTION CONTROL COSTS ANNUALIZED AT 7 PERCENT

(millions of 1986 dollars)

Rpt

Sgc Media 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
4.1 Water guality

4.1.1 Point Source

Existing Regulations
EPA

,915 5,149 5,343 5,499 5,702 5,863 5,910 5,970 ,993 5,981 5,969 5,957 5,944 5,932 5,920

Non-EPA Federal 772 81 88 96 1,048 1,139 1,236 1,339 1,448 1,56 1,684 1,811 1,94 2,08 2,227

State Government 1,614 ,670 1,653 , 705 1,758 1,813 ,868 ,924 ,981 ,038 2,097 2,156 ,217 ,218 ,340

Local Government 9,652 10,14 10,592 11,07 11,565 12,053 12,542 13,033 13,52 14,01 14,513 15,008 15,50 16,00 16,504

Private_  _ 14,661 15,866 15,949 16,601 17,242 7,871 18,488 19,093 19,687 20,269 20,840 ,398 21,945 22,481 23,004

Total Existing Regs31,615 33,642 34,419 35,846 37,314 38,738 40,043 41,359 42,633 43,869 45,102 46,331 47,556 48,777 49,996
Federally Mandated31,615 33,642 34,419 35,846 37,314 38,738 40,043 41,359 42,633 43,869 45,102 46,331 47,556 48,777 49,996

New Regulations

Local Government 2 5 19 33 52 85 85 85 85 85 85 85 85
Private 25 188 350 565 565 565 565 565 565 565 565 565 565
Total New Regs 27 193 368 598 617 650 650 650 650 650 650 650 650
Full Implementation 317 646 1,058 1,555 2,131 2,781 3,426 4,066 4,701 5,332 5,958

Total Point Source 31,615 33,642 34,447 36,038 38,000 39,982 41,719 43,564 45,415 47,300 49,178 51,047 52,907 54,760 56,604
Federally Mandated 31,615 33,642 34,447 36,03